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Acerca de este libro 


Esta es una copia digital de un libro que, durante generaciones, se ha conservado en las estanterias de una biblioteca, hasta que Google ha decidido 
escanearlo como parte de un proyecto que pretende que sea posible descubrir en linea libros de todo el mundo. 


Ha sobrevivido tantos años como para que los derechos de autor hayan expirado y el libro pase a ser de dominio público. El que un libro sea de 
dominio publico significa que nunca ha estado protegido por derechos de autor, o bien que el periodo legal de estos derechos ya ha expirado. Es 
posible que una misma obra sea de dominio püblico en unos países y, sin embargo, no lo sea en otros. Los libros de dominio publico son nuestras 
puertas hacia el pasado, suponen un patrimonio histórico, cultural y de conocimientos que, a menudo, resulta difícil de descubrir. 


Todas las anotaciones, marcas y otras señales en los márgenes que estén presentes en el volumen original aparecerán también en este archivo como 
testimonio del largo viaje que el libro ha recorrido desde el editor hasta la biblioteca y, finalmente, hasta usted. 


Normas de uso 


Google se enorgullece de poder colaborar con distintas bibliotecas para digitalizar los materiales de dominio püblico a fin de hacerlos accesibles 
a todo el mundo. Los libros de dominio püblico son patrimonio de todos, nosotros somos sus humildes guardianes. No obstante, se trata de un 
trabajo caro. Por este motivo, y para poder ofrecer este recurso, hemos tomado medidas para evitar que se produzca un abuso por parte de terceros 
con fines comerciales, y hemos incluido restricciones técnicas sobre las solicitudes automatizadas. 


Asimismo, le pedimos que: 


+ Haga un uso exclusivamente no comercial de estos archivos Hemos diseñado la Búsqueda de libros de Google para el uso de particulares; 
como tal, le pedimos que utilice estos archivos con fines personales, y no comerciales. 


+ No envíe solicitudes automatizadas Por favor, no envíe solicitudes automatizadas de ningün tipo al sistema de Google. Si está llevando a 
cabo una investigación sobre traducción automática, reconocimiento óptico de caracteres u otros campos para los que resulte util disfrutar 
de acceso a una gran cantidad de texto, por favor, envíenos un mensaje. Fomentamos el uso de materiales de dominio püblico con estos 
propósitos y seguro que podremos ayudarle. 


+ Conserve la atribución La filigrana de Google que verá en todos los archivos es fundamental para informar a los usuarios sobre este proyecto 
y ayudarles a encontrar materiales adicionales en la Büsqueda de libros de Google. Por favor, no la elimine. 


+ Manténgase siempre dentro de la legalidad Sea cual sea el uso que haga de estos materiales, recuerde que es responsable de asegurarse de 
que todo lo que hace es legal. No dé por sentado que, por el hecho de que una obra se considere de dominio püblico para los usuarios de 
los Estados Unidos, lo será también para los usuarios de otros países. La legislación sobre derechos de autor varía de un país a otro, y no 
podemos facilitar información sobre si está permitido un uso específico de algün libro. Por favor, no suponga que la aparición de un libro en 
nuestro programa significa que se puede utilizar de igual manera en todo el mundo. La responsabilidad ante la infracción de los derechos de 
autor puede ser muy grave. 


Acerca de la Busqueda de libros de Google 


El objetivo de Google consiste en organizar información procedente de todo el mundo y hacerla accesible y útil de forma universal. El programa de 
Büsqueda de libros de Google ayuda a los lectores a descubrir los libros de todo el mundo a la vez que ayuda a autores y editores a llegar a nuevas 


audiencias. Podrá realizar búsquedas en el texto completo de este libro en la web, en la página|ht tp: //books.google.com 


This is a reproduction of a library book that was digitized 
by Google as part of an ongoing effort to preserve the 
information in books and make it universally accessible. 
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TELEPHONY AND ITS APPLICATION TO WIRELESS: 


A SIMPLE EXPLANATION 


By J. F. Herp, A.M.I.Radio E., 
Honoursman and Silver Medallist, C. 6$ G. of Lon. Inst. 


T the moment when Wireless Tele- 


phony is perhaps the most 
fascinating branch of the radio 
science, a short and simple 


explanation of the principles of 
telephony generally, and their application 
to wireless in particular, may be acceptable 
to many readers of The Wireless World. 
First, it | is advisable briefly to consider 
the general principles of Sound. 


Sound is due to mechanical vibration, and 


a "sounding" body is simply one which is 
vibrating at some rate lying between certain 
limits. The vibrations of this body cause 
corresponding vibrations in the air im- 
mediately surrounding it, which air, in turn, 
affects the air particles more remote from 
the original body. The vibration is thus 
handed on from particle to particle of air in 
the form of a “longitudinal wave," as it is 
called, which finally reaches the air adjacent 
to the ear. This air sets into vibration the 
tympanum or ear drum, whose vibration 1s 
finally imparted to the brain, the main seat 
of the senses, when it is appreciated as the 
sensation which we call sound. 
All sounds have three 

characteristics :— 

(a) Pitch. 

(à) Amplitude. 

(c) Timbre. 

Pitch is simply the distinction between a 

high and a low note. It is governed by the 


distinctive 


frequency of the “sounding” body, or the 
number of vibrations it executes per second. 
The human ear responds to vibrations 
occurring between the rates of about 30 per 
second, as the lower limit, and an upper limit 


variously estimated at from 20,000 to 40,000. 


‘For most ears, however, the upper limit is 


more probably of the order of 10,000 to 
15,000 per second, and, as a matter of fact, 
actual distinction of pitch ceases generally at 
about 4,000 per second—all vibrations beyond 
which rate have merely the effect of an in- 
determinate shrill noise. 

Amplitude is simply the loudness of the 
sound, or the violence of the air wave reaching 
the ear. “This will, of course, depend upon 
the violence of the original vibration and the 
distance the ear is from it. 

Timbre or quality is rather difficult to 
define, but can best be described as that 
subtle characteristic which enables one to 
distinguish between sounds of the same 
pitch and amplitude emitted, say, by two 
different musical instruments or two different 
voices. 

This depends upon the “harmonics” or 
“overtones,” which accompany the main 
vibration. 

It is well known that practically every 
vibration (mechanical or electrical), is ac- 
companied by feebler “harmonic” effects, 
occurring at definite multiples of the funda- 
mental frequency. As an example, a musical 
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instrument string vibrates as a whole, causing 
the main “ pitch,” and also vibrates in sections, 
causing the main vibration to be accompanied 
by harmonic vibrations at exact multiples of 
the main frequency. 

If we represent a simple vibration by a 
* sine curve,". the effect of harmonics is to 
modify the shape of the curve, the degree of. 
modification depending upon the frequency 
and amplitude of the harmonics present, and 
also upon their phase with respect to the main 
curve, starting at some arbitrary point. 


(a) 


(b) 


(c) 


Fig. 1. 
Modification of Wave-form due to Harmonics. 


Full consideration of the effect of harmonics 
is beyond the scope of a short paper, but a 
simple example can be seen in Fig. 1, where 
(a) shows a simple sine curve of frequency 


n, (b) how that curve is modified by the 


pressure of a moderate “first harmonic,” - 


of frequency 2”; and (c) the considerable 
modification due to a strong ** first harmonic." 


The variations possible with other har-. 


monics are, of course, endless, but from this 
simple case it can readily be imagined how the 
presence of harmonics will alter the form 
of the fundamental sound wave. 

Von Helmholtz has stated very fully the 
characteristic qualities that are imparted to 
a sound by the presence of various harmonics, 
and without considering these in detail, it 
will suffice to say that the harmonics present 
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with human speech are very numerous, 
and cause the sound waves of speech to be of 
an extremely complex nature. 

Any system which aims at reproducing 
the human voice (such as the telephone), 
must necessarily reproduce these harmonics, 
and 1n their correct degree, or the reproduction 
is defective and speech indistinct. 

For purposes of illustration in this article, 
however, speech vibrations will be represented 
by simple sine curves, it being borne in mind 
that they are actually of the more complex 
form already indicated. 

Any system of telephony must consist 
essentially of an arrangement whereby the 
air waves due to speech act upon a suitable 
diaphragm and cause it to vibrate. These 
vibrations produce electrical variations which 
are communicated, by wire or wireless, to 
the distant receiver and cause its diaphragm 
correspondingly to vibrate, thereby reproduc- 
ing the sound which originally vibrated the 
first diaphragm. | 

(The telephone receiver being already a 
familiar piece of radio apparatus, a knowledge 
of its principles and operation is assumed.) 

This was first practically accomplished 
by Alexander Graham Bell, using the circuit 
of Fig. 2. Speaking into the instrument, 
say at A, causes its diaphragm to vibrate in 
accordance with the sound. "This varies 
the distance between the diaphragm and pole 
pieces, and therefore also varies the flux 


Fig. 2. 


Original telephone circutt, using double-pole Graham 
Bell instrument for transmission and reception. 


through the pole pieces and through the 
coils wound over them. ‘This flux variation 
causes the induction of e.m.f's, which, in 
turn, cause currents to traverse the lines 
and distant receiver. The pull on the 
diaphragm at B is thereby varied, that is, the 
diaphragm at B vibrates similarly to that at 
A, and speech is reproduced. 


TELEPHONY: AND ITS APPLICATION TO WIRELESS 


It will be observed that here the same type 
of instrument is functioning at A as a generator 
or dynamo, and at B as a motor. 

‘The e.m.f.'s generated by this means are 
very small, and the range of the system was 
therefore limited. This caused experimenters 
to look for a more efficient transmitter, 
later forthcoming in the microphone, due 
originally to Prof. David Hughes, also famous 
for his type printing telegraph apparatus. 

In its present form the microphone consists 
essentially of two carbon plates, the space 
between them containing loosely packed 
carbon granules. One of the carbons is 
frequently the actual vibrating diaphragm, 
as in the Ericsson type of microphone, 
illustrated in Fig. 3. 
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Fig. 3. Fig. 4. 

Fig. 3. General construction of “carbon granule ” 
micro (Ericsson type.) A Carbon diaphragm, B 
Carbon block, C Wool ring, D Carbon granules, 

E Connections (usually completed through the case.) 
Fig. 4. Construction of ** Solid Back" microphone. A 
Back of brass cell, B Cover of brass cell, C Carbon, 
D Carbon granules, E Secondary mica diaphragm, 
F Main diaphragm, G Rubber ring. 


The carbon granules are normally in loose 
contact with each other, and with the main 
carbons. Speaking into the diaphragm causes. 
it to vibrate, and therefore to vary the pressure 
on the granules. As a result, the electrical 
resistance of the arrangement varies, and any 
current normally traversing it will be cor- 
respondingly varied. 

Fig. 4 illustrates another type of micro- 
phone now in very extensive use. It consists 
of a small brass cell, with a carbon piece 
fixed to its back. The cover of the cell 
contains a small mica diaphragm, to which the 
other carbon, mounted on a small brass 
piece is fixed. ‘The interior of the cell is 
lined with paper. A large mica diaphragm 
is screwed to the brass piece on which the 
vibrating carbon is mounted. The vibrations 
of this main diaphragm are thus communicated. 
to the secondary mica diaphragm and carbon, 
thus varying, as before, the pressure on the 
carbon granules lying loosely between the 
carbon plates. 

This type of microphone is usually called 
the “solid back," from its first mode of 
assembly, but it is now frequently assembled 
in a light aluminium case to form what is 
known as a ‘‘capsule”’ or “inset,” to be 
placed within the heavier mouthpiece case. 
These capsules are readily interchangeable 
in event of a microphone failure, which is a 
great convenience in maintenance. 


Fig. 5. 
Simple one-way speaking circuit using microphone 
M and battery B connected to line. 


The application of the microphone to a 
simple telephone circuit is shown in Fig. 5, 
and its operation explained by Fig. 6. 

When no speech is occurring, the micro- 
phone granules are in a normal state of 
pressure, as shown in Fig. 6 (a). The whole 
circuit has a normal resistance as in Fig. 6 (b). 
Through the circuit there is, therefore, a 
normal steady current, as in Fig. 6 (c), which, 
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Fig. 6. 


along with the permanent magnet, causes 
a? steady pull on the receiver diaphragm. 
All these steady values are shown by dotted 
horizontal lines. | 

Speaking into the diaphragm causes it to 
vibrate, producing variation of pressure on the 
granules as shown by the curve of Fig. 6 (a.) 
This varies the resistance of the circuit as 
in the curve of Fig. 6 (4), and gives rise to 
the current variations shown in Fig. 6 (c). 
The pull on the diaphragm is thus varied 
as in Fig. 6 (4), causing it to vibrate in 
accordance with speech. 

In the arrangement shown the microphone 
resistance is only a part—and frequently 
only a small part—of the total circuit resistance. 
Variation of microphone resistance, therefore, 
can only cause a comparatively small per- 
centage variation of the total circuit resistance, 


and consequently only a small variation of 


current. 

This is remedied in modern practice by 
joining the microphone in series with the 
low resistance primary of an open-cored 
transformer or induction coil (as it is usually 
called by telephone engineers), thus causing 
the normal microphone resistance to form 
almost the whole of the resistance of the circuit 
in which it is joined. 

Variation of microphone resistance will 
thus cause large percentage changes of the 
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total circuit resistance, with correspondingly 
enhanced fluctuations of current. 

The type of induction coil mostly used in 
ordinary line telephones, consists of a core of 
iron wires wound with a primary of about 
1 ohm resistance. The secondary is usually 
of about 25 to 35 ohms. 

An open magnetic circuit is essential, 
as the primary current is unidirectional. 

INDUCTION CON ; 


Fig. 7. 
One-way speaking T using microphone M, and 
open-core transformer or induction coil. 

Such a coil is very different from the induction 
coil, or Ruhmkorff coil of spark wireless 
practice, and does not give anything like the 
voltage step up that the wireless reader 
might be inclined to associate with its name. 
Its prime function, indeed, is not so much 
that of voltage step up, but to ensure that the 
microphone is in a circuit of low and ot 
constant resistance. 


(a) 


TELEPHONY AND ITS APPLICATION TO WIRELESS 


The arrangement of a circuit for one way 
speaking, using an induction coil, is shown in 
Fig. 7, and its operation in Fig. 8. 

In this case there is no steady current in 
the line circuit, but the receiver diaphragm 
Is in a normal state of steady strain due to the 
pull exercised by the permanent magnet. 


Fig. 9. 
Practical telephone circuit for two-way speaking. 


Speaking into the microphone causes wide 
variation of the primary circuit resistance, 
and therefore large fluctuation of primary 
current, as in Fig. 8 (b) and (e). "These 
current fluctuations cause the induction, in 
the secondary, of e.m.f.’s., which give rise to 
currents, as in Fig. 8 (2), which vibrate the 
receiver diaphragm, as in Fig. 8 (e). 

Fig. 9 illustrates a practical working 
telephone circuit for two-way speaking, the 
arrangement shown being typical of the 
conditions actually existing between two 
subscribers when connected at the exchange. 
The speakers voice is reproduced in his 
oun receiver as well as the distant one, and 
it is the hearing of this speech that gives the 
circuit the “‘ live” sensation, of which one 
is readily conscious when connection is 
established at the exchange. The calling 
and clearing arrangements of ordinary ex- 
change circuits are not shown, as such are 
hardly relevant to this paper. 

In more modern exchange practice, batteries 
are not provided at each subscriber's end, the 
requisite power being obtained from a 
common or central battery of accumulators 
at the exchange. Consideration of these 


f 


arrangements, likewise, are not relevant to 
this paper. 

Before leaving the subject of line telephony, 
however, it is advisable briefly to consider 
its disadvantages and limitations. 

The main factors militating against the 
clear telephonic reproduction of speech are :— 

(a) Attenuation. 
(6) Distortion. 

The former is simply the diminution of the 
varying currents finally available at the 
receiver, resulting in the weakening of speech, 
although articulation is perhaps quite clear. 
Attenuation is due to ohmic resistance and 
leakage (particularly the latter), and can now 
be minimised in well-designed circuits of 
good insulation. 

Distortion is much more serious, and is 
due chiefly to the capacity of the wires, which 
(being effectively in shunt to their resistances), 
virtually allows: the higher frequency 
harmonics to leak, as it were, so that they 
are not received at the distant end. (It should 
be remembered that the reactance of a 


decreases with in- 


l 
2vnC : 
crease of frequency, and may be quite small 
for the higher frequency harmonics). 

As a result, speech, although perhaps of 
loud volume, is lacking in clearness. 

This difficulty is rather inherent to line 
circuits. It is now greatly minimised by the 
insertion of “ loading" inductances, between 
the wires, to neutralise the capacity, but a 
perfectly distortionless line circuit is not yet 
achieved. 

The potential advantages of radio telephony 
can readily be imagined when it is recalled 
that as a transmission medium the zether is 
distortionless. 

The application of telephony to wireless 
will be considered in a further instalment 
of this article. 

(To be continued.) 
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A SIMPLE VARIOMETER 


By H. C. 


OR amateur use the variometer has 

Í the advantage that it is cheap compared 
with a variable condenser, which it may 
replace. A number of different designs have 
appeared in The Wireless World, most of which 
require carefully made former to wind them 
on and are then subject to the disadvantage of 
the wood or cardboard shrinking and the wire 
becoming loose. The type here described is 
of the pancake variety, and when the winding 
has been impregnated with wax is rigid 
enough for most purposes, or the mounting 
may be slightly altered and the winding 
placed behind a panel with only the knob 
projecting through. It has the advantage 


of extremely free movement owing to its 
small weight and absence of sliding contacts. 


Most amateurs have probably now got. 
formers for winding pancakes or, in any case, 
these are easily made and have been described 
in these columns. The variometer in question 
was wound on a former of 1-25 in. diameter, 
with 15 pins of ;& in. diameter, using No. 36 
S.W.G. double cotton covered wire. 

It was first wound to a diameter of 4j in., 
this being 190 turns, taking 163 ft. of wire. 

Two turns of string were then wound on 
and after leaving sufficient wire for con- 
nections the winding was continued to a 
diameter of 6 in., 260 turns, 244 ft. The 


winding was then impregnated with paraffin 


COOPER. 


wax in the usual way and the pins and string 
removed. 

The two coils were then mounted as 
shown in Figs. 1 (a)and (b), side and end eleva- 
tions respectively. 

The spindle at one end presents no difficulty 
and a j" brass rod is used, with a bush of 
any suitable material in the outer coil. The 
rod has an ebonite knob and pointer, if desired, 
on its end, and the other end is filed square 
and then sealed into the small coil with wax. 
Owing to the fact that pancakes must have 
an uneven number of pins there will not be 
a hole opposite for the spindle. 

A thin brass plate is therefore cut out, 
Fig. 1 (c), anda small pin'screwed or soldered 
into the centre of it. The plate is then bent 
where shown and clamped to the smaller 
Coll by a screw and nut, the former passing 
through the coil after the wires have been : 
displaced to allow of this. 

The central pin fits into a hole in another 
brass plate, which is screwed to the wood 
blocks holding the large coil. 

A small washer is placed here to hold the 
small coil at a suitable HORE and to let it 
turn freely. 

The four wires are best brought to terminals 
mounted in ebonite bushes on the base. 

The instrument can now be used either 
alone as a variometer or with the addition 
of variable condensers as a coupler or tuner 
and reaction coil. 

Its most useful application is with a 


resistance capacity-coupled amplifier which, if 


properly arranged, does not need a reaction coil. 

By means of a series of fixed condensers 
and pancake inductances a continuously 
variable wavelength range is now obtained. 

If it 1s desired to get a larger amount of 
wire on the variometer it is only necessary to 
wind more pancakes and mount them side 
by side in the same way as the single one has 


been described. 


WIRELESS APPARATUS X-RAYED 


HE accompanying photograph of a 

Marconi Type 16 Crystal Receiver set 
taken by means of X-ray apparatus may be 
of interest to readers. The photograph was 
taken by Mr. Lees-Milne, of Nantwich, 
who was good enough to send it in for 
publication. 

Those familiar with this receiver will see 
that it has been photographed from the back 
and shows the A.T.C. (top right-hand corner), 
Billi-condenser (to left) Reactance Coil 
(bottom left-hand corner) ; other parts easily 
recognised are the potentiometers and the 
micrometer gap. 


In June last Mr. G. G. Blake, A.M.I.E.E., 
read a paper before the Wireless Society of 
London on a “Simple Wireless ‘Telephone 
Set," when X-ray photographs which he had 
taken of the set he described were used to 
illustrate the lecture.* | 


Much waste of time and labour might 
often be saved in the location of faults, 
especially in complicated sets, if it were 
possible to X-ray the apparatus before opening 
it up to locate the offending part. 


* See The Wireless World, July 24th, 1920, pp. 
316-322. 
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THE GREATEST PROBLEM IN RADIO" 
By Major J. EnskiNE-Munnav, D.Sc., F.R.S.E. 


HAVE to give you something in the 

nature of a Presidential address. I fear 
that for some of you it may, perhaps, prove 
an exercise in mental gymnastics, but, at 
the same time, it is a subject so intimately 
connected with the welfare of wireless tele- 
graphy, and, indeed, of «communications 
throughout the whole world, that you will, 
perhaps, put up with me if some of it is rather 
technical. There are, however, no mathe- 
matics. That is one good thing. I have 
given this address the title of “ The Greatest 
Problem in Radio," and with very few 
exceptions those of you who are accustomed 
to listen in will be able to guess what 
that is. The problem is to prevent un- 
wanted signals from rendering the wanted 
signals unreadable. You all know that 
problem. It has been with us since the 
beginning and it is still here, perhaps worse 
than ever. In the early days, when there 
were only two or three stations on the whole 
globe, I remember realising this. We were 
using plain aerial sets at Poole, one of the 
first two stations ever erected. I remember 
realising that the enormous advantage 
possessed by radio telegraphy over line trans- 
mission, in that any station in any part of the 
globe within range of it could receive its 
signals, was, also, a terrible limitation if we 
wished to have two or three lines of communi- 
cation across that same part of the globe. 
So I actually started experiments on the first 
partial solution of this problem. We never 
got very far with them for other reasons, 
but they were started. I am rather proud of 
the fact that in 1899, when there were still only 
two or at most five wireless stations in the 
world, I had already formulated the problem 
in the words :—“ The difficulty in wireless 
is not to receive a signal, but to keep one out.” 

You can practically always make arrange- 
ments to recerve a signal, but to keep one out, 
if it is anywhere near your wavelength, is 


* A Presidential address delivered before the 
bases Society of London, on Tuesday, March 
Ist, 1921. 


the difficulty, especially if the power is greater 
than you are working on. 

There are three partial solutions :— 

(1) The Directional Solution, £e, the 
limitation. of the angle in which the 
radiation is sent out, or from which it 

| is received. 

(2) The Selective Solution, 7.2, the re- 

jection at the receiver, of all unwanted 
signals. 
The Organisational Solution, z.e., the 
agreement between all radio- 
telegraphists to use only such 
wavelengths, types of waves, and 
radiated powers as conform to some 
scheme devised so as to allow of the 
freest possible use of wireless within 
any given area, through the minimisa- 
tion of chances of interference. 


(3) 


(1) Tue DiırecTioNaL PARTIAL 
SOLUTION. 


The first is the Directional Solution; that 
is to say, the limitation of the angle of the 
earth’s surface from which you receive, or 
to which you transmit. Supposing a station 
T, (Fig. 1) is transmitting to a station R,, 
and another station T, is transmitting to 
another R,, in that case if you can limit 
the angle for each of the transmitting stations 
to something like that shown by the shaded 
portions in Fig. 1, signals can be heard within 
that area but not outside it. "Thus, you see 
that, whatever the wavelengths be, the two 
pairs of stations can. work without any great 


Fig. 1— Directive Transmission and Reception. 
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trouble ; or, similarly, if R, be the receiving 
station, if you can limit your reception to an 
angle like that indicaed by X Y, nothing 
will be received from the station T,, and if 
R, 1s the second receiving station it will 
receive nothing from the station T,. So 


Fg. 2—Two spaced Aerials with Polar Curve 


of Radiation. 
you will have two independent lines of 
communication. Directional transmission 


and reception then, as we call it, is really 
simply a question of limiting the angle over 
which you transmit or receive. 

For directional transmission we must 
have aerial systems which give more radiation 


Fig. 3—Triangular Aerial with Polar Curves. 


along one line than in any other. Thus we 


have, first of all, two vertical aerials with a 
spark gap between them, as in Fig. 2, which 
also indicates the shape of the polar curve of 
radiation. from such an aerial system, in 
which the radial lines are proportional to the 
amount of energy which is being radiated in 
that direction. There were also the aerials 
of Artom, open at the top and forming a 
triangle, as indicated in Fig. 3. Ferdinand 
Braun used three aerials, and there are various 
other types ; for instance, Marconi used an 
aerial something like that shown in Fig. 4, 
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Fig. 4— Marconi Bent Aerial. 


a long horizontal aerial with a short upright. 
That gives a curve not exactly like Fig. 2, 
but rather unsymmetrical. It is practically 
an incomplete coil, the horizontal part 
forming a capacity, as shown by the dotted 
lines in Fig. 4. Now these are mainly useful 
for transmission. ‘The ordinary receptional 
aerial for reducing the received angle is 


A 


Fig. 5— Frame Aerial with Polar Curve. 


a single coil, and that again receives from 
this figure of 8 diagram, Fig. 5. That is to 
say, you will receive strongly from two 
directions, A and B, and very weakly, or 
not at all, from C and D. By turning it about 
you can keep out unwanted stations. 

There is also a closed aerial with tuned 
uprights (Alexanderson), and two triangular 
aerials with one vertical aerial (Bellini- Tosi) 
Fig. 6. All these types give a directional 
effect to the radiation ; that is to say send 
out more power in some directions than in 
others. In general, the energy diagram 
showing the strength of radiation in different 
directions is either a figure of 8 or a heart 
shape, as shown at the right of Fig. 6; but 
many curious and involved forms are possible 
if the phases of the currents in the various 
branches of the aerial are varied. 
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The form in which you have the coil 
with the vertical aerial tuned to it gives you 
the directional diagram of Fig. 6. The trouble 
about this form is that it is very difficult 


o 


Fiq. 6—Combined Loop and Vertical Aerial 
with Polar Curves of Radiation. 


to get the two currents in the right phase, 
and if you do not, you get a little pip A on 
the diagram. If you have various combina- 
tions of aerials for direction transmission, 
and arranged the phases, you get a variety 
of curves. For instance, as shown in Fig. 7, 
with a number of maxima with minima in 
between. 


Fig. 7. 


Now we come to what are called ground 
aerials. Of course, people have used them 
since the beginning of time. In 1898 
we stuck one down; we did not transmit 
with it, but used a coherer for reception. 
We got quite good signals, but Mr. Rogers, in 
America, has recently been working on the 
subject, and has, no doubt, got very good 
results, but I do not think the theory has been 
explained. ‘The explanation, to my mind, is 
exceedingly simple. When you put up an 
ordinary vertical aerial you put it up vertically 
because the lines of electric force which you 
wish to receive are vertical, or nearly so. 
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If A B, Fig. 8, is the surface of the earth, the 
lines of electric force are somewhat as shown 
at F, in theair. In the earth the lines of force 
F, are practically horizontal ; therefore, the 
right way to arrange your aerial in the earth 
is horizontal, because the lines of electric 
force are also horizontal. I think that is a 
new explanation, but if it is not I have not 
seen it so far, and it is very simple. I do not 
think there is anything wrong with it. 


(2) THe Sgevective Partiat SoLurion. 


The second is called the Selective Solution, 
which most people look upon as the solution, 
but it is not the final one, although it is a 
great help, as is the Directional Solution. 


Fig. 8—Lines of Force in the Air and Earth. 


The Selective Solution is the rejection of 
unwanted signals at the receiver and depends 
almost wholly upon resonance. Now reson- 
ance is a wonderful thing. If occurs in daily 
life. Many of you have not noticed it, but 
the next time you dance, or sit in a church, 
and hear the organ play, you can easily find 
the effects of resonance. It is a very simple 
thing. It is just the application of properly . 
timed forces to the moving objects which 
have natural rates of vibration. 

[An experiment was then shown with 
two pairs of weights hung at opposite ends 
of a stretched horizontal cord in order to 
demonstrate the effects of resonance between 
the springs having similar periods of 
vibration. | 
We have high-frequency and low- 

frequency tuning, and one or two other 
peculiar things. One is called the rejector, a 
secret patent of the Navy’s which was pub- 
lished about two months ago, and which 
embodies a very interesting principle. I think 
I need hardly go into that. “Those of you who 
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Fig. 9. 
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View of Lecture Table at King’s College taken during the delwery of the Presidential Address, 


and showing a portion of the large wall chart to compare different types of waves. 


are particularly interested can buy the patent 
at the Patent Office. It is a bit difficult, but 
it is a circuit which rejects one wave and 
allows all others to go through. 

Now we ought to classify waves by the 
amount of interference they cause, or the 
amount by which they render the other 
signals unreadable. Those of you who 
have listened and are reasonably expert 
operators, can read the signal that you wish 
to read, even if there are half-a-dozen other 
people talking all the time. So long as their 
notes are a little different, you can hear the 
one you want to hear. The reason for that is 
this : It is pretty well shown in the diagram, 
Fig. 9. At the top there is a “ spark " wave 
with the damping of about 0:1. The whole 
diagram represents a one-thousandth part of a 
second, and the frequency of all these waves 
is 200,000 per second. I wish I had drawn 
the amplitude of that spark oscillation a 
little bit bigger. “he spark note is a thousand 
per second. ‘There is one wave on the left 
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of the diagram and another two yards beyond 
the right-hand end of the diagram. ‘The next 
curve down is the C.W. wave on the same 
frequency (r.e. 3,000 metres wavelength). 
The next curve represents interrupted C.W. 
It dies off before the end, and if it is radiated 
you will hear the note just as you would with 
the spark, but it is a different type of note. 
The next one would give you 2,000 beats 
per second when rectified, which is a high 
note. The lowest line of all is the wave 
which would transmit the sound AH. It 
has three beats of decreasing amplitude, 
and in each of those beats there are something 
like 66 waves. 

Now, if you have spark waves, there is 
a long time between the occurrence of one 
spark and the occurrence of the next, as at 
A Fig. 10, so that any number of different 
spark waves, B, can come in between without 
being obliterated or mixed up at all. 

But if you take the C.W. case you have 
quite a different matter, as indicated in Fig. 11. 
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THE GREATEST PROBLEM IN RADIO 


The continuous wave signal C continues all 
the time, so that if somebody else comes in, 
as at D, the two waves will get mixed 


up. 
Not only that, you get what is called a 
" wipe out " effect, which is a most trouble- 


^ 


BA, UA 
Fig. 10—Simultaneous Reception of Two Spark 
Signals with Different Notes. 


some thing. It is due.partly to the fact that 


‘we use valves for reception, and that the 


proper working of the valve depends on the 
voltage on its grid. If a strong signal—lI 
do not say a loud one—comes along, it may 
make the grid of your valve so negative 
that the signal you wish to receive is 
inaudible. 

It seems impossible at present to get over 
this difficulty, and with radiotelephony the 
Case is worse, as the wipe out is Continuous 
if it occurs at all. 

[An experiment was then shown with 
two spring-suspended weights coupled to 
appropriate indicators to illustrate the forma- 
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Fig. 11—Simultaneous Reception of Two 
C.W. Signals. 


tion of beats when the frequenctes of vibration 

of the two weights and springs were nearly 

equal.] 

You are all very interested in wireless 
telephony, and so am I. I remember prophesy- 
ing just before the war that within ten years 
we should have wireless telephony across the 


It is not safe to make prophesies usually, but 
that worked out all right. The rest of the 
prophesy was that in so many years we should 
be able to call up from an ordinary telephone 
exchange any place such as New York or 
Bombay, and so on. This has not yet actually 
come into operation, but there is no reason 
why it should not, except that the wireless 
telephone causes more interference than 
ordinary signalling, the reason being that the 
modulation of the high-frequency waves by 
the super-position of the speech waves intro- 
duces a variation. of amplitude which is 
equivalent to damping. 

Referring again to the lowest curve in the 


‘chart shown in Fig. 9, the frequency of the 


oscillations is 200,000 per second. ‘These 
oscillations are modulated by the sound A H, 
having a frequency of about 2,000 per second. 
During the first. beat there are only about 33 
waves from the maximum point to the 
minimum, and also from the start to the 
maximum. Do you realise that that means a 
damping not good enough for a second-rate 
spark station ? You cannot get away from it. 
The better your modulation, and the more 
efficient your wireless telephone is, the worse 
the interference. Of course, the chart shows 
you complete control and no wireless tele- 
phone at present gives that, since only about 
20 per cent. of the energy is modulated. 
The more efficient your modulation of the 
energy, the worse effects you will get as 
regards damping. 

For instance, if a frequency of 2,000 per 
second is superimposed on a frequency of 
100,000 the length between minima is only 
50 cycles, during which time the wave grows 
from minimum to maximum amplitude and 
back again to the minimum. This is equivalent 
to a decrement of 0-2; that is to say, the 
decrement is as great and the interference as 
bad as if the station were radiating highly 
damped spark waves. On longer waves the 
case is worse. Take, for instance, a frequency 
of 15,000 cycles (which is a 20,000 metre 
wave) and again superimpose a spark wave of 
2,000 cycles. As each beat now only contains 


Atlantic. This has since been accomplished. 7-5 high-frequency waves, the damping is 
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extremely bad—worse, in fact, than plain 
aerial transmission—and, in addition, the 
persistency of the high-frequency waves 
would give much distortion of speech. 
Telephony should, therefore, obviously be 
restricted to short-wave working—and even 
on short waves it cannot be very much better 
than spark. In the cases given it has been 
presumed that the power goes from zero 
to a maximum for each acoustic wave. This ts 
not usually the case, hence the figures given 
represent somewhat extreme values of the 
decrement. 

Interrupted continuou: waves like tele- 
phony involves a decrement which is greater 
the higher the note produced. High-speed 
telegraphy produces a result of the same nature 
even when on C.W., both, of course, being 
very much worse as regards interference on 
long waves than on short. 

In addition to these causes of interference, 
which we look upon as unavoidable, there are 
harmonics and subsidiary waves produced in 
many transmitters. These, however, are all 
avoidable and can be reduced by a proper 
design of apparatus. Among instrumental 
methods for the reduction of interference 
must be mentioned limiting valves and 
rejectors. There is one point in this con- 
nection that I want to mention. Supposing 


Fig. 12—Curves of Current Distribution in 
Aerial for Various Harmonics. 


you take a vertical aerial which has a current 
curve, as something like that shown by (1) 
in Fig. 12. The first harmonic has a current 
distribution curve like that shown by (2). 
There is no current of this frequency flowing 
at the base of the aerial, and therefore the 
ammeter in ‘he earth wire would not measure 
it, but there would be radiation. 

Now I shall describe a new method of 
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measurement, which I hope will be of interest, 
especially to those who are professionally 
engaged in wireless. It isa method that I have 
devised of determining the decrement of a 
distant station. Two equal coils are fixed at 
45 degrees, Fig. 13, The coil A is placed 
with its plane in the direction of the trans- 
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RESONANCE 
CURVE 


Fig. 13—Method of Measuring the Decrement 
of a Distant Station. 


mitting station. The coil B is then tuned to 
the incoming signal, the capacity of the tuning 
condenser being Cy. Coil A will receive the 
maximum amount of energy it can take up, 
and coil B will get less in the proportion of 
1:v2. Coil A is then detuned to give the 
same strength of signal as that in B. We will 
call the value of the condenser C,. The effect 
of the detuning is that the representative 
point is moved down one side or the other of 
the resonance curve. Next, detune A in the 
other direction, so as to get the same strength 
of signals again. Call the value of the con- 
denser C4. Then the sum of the decrements 
of transmitter and receiver is equal to 


C,—C 
ir obo cs 
1:5 T 
receiver decrement locally and deducting it 


from the result, the decrement of the distant 
station can be calculated. 


Thus, by determining the 


(3) THE ORGANISATIONAL PARTIAL 
SOLUTION. 


We have now the third solution to con- 
sider, and though it is not a purely technical 
solution, it is extremely technical in its 
nature. I mean the Organisational Solution ; 
that is to say, the agreement between all radio- 
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telegraphists not “ to tread upon each other's 
toes." It is a simple thing in theory, but like 
all that is big in connection with wireless 
telegraphy, it has to be international and is 
very difficult to arrange. But we must have 
a code of manners. 

[An experiment was shown to illustrate 
that waves do not interfere with one another 
in the medium through which they are 
propagated The surface of some water 
was projected on to the ceiling, and waves 
were set up on it by allowing one or more 
drops of liquid to fall on to the water surface. 
These waves were reflected by the sides of the 
containing vessel and crossed one another 
without distortion. ] 


‘The experiment shows that the interference 
is not due to the waves breaking up one 
another in the aether. The trouble occurs 
in the receivers. 

It may surprise some of you to know 
that if you work out all the wavelengths there 
are between, say, 1,500 metres and, say, 
30,000 metres, supposing them to be spaced 
as close as you possibly could for the best 
modern working (say, not much less than one 
per cent. apart) there are only about 270 
waves to go round the whole world for all 
purposes. Even if waves down to 200 or 
300 metres are included, there will not be 
more than 400 or 500 different waves, and 
vet we have to parcel these out amongst all 
stations within range of one another. 

The Organisational Solution, therefore, is 
absolutely essential. Consider two pairs of 
stations acting as separate radiotelegraphic 
lines, and let us determine the conditions 
necessary for minimum interference between 
them. These conditions are determined at 
the receiver, since undesired waves such as 
harmonics, which may interfere in the 
reception, can be suppressed in the trans- 
mitter. Assuming, however, that every- 
thing has been done to ensure the purity of 
the radiation, there are still many important 
quantities which must be regulated before 
we can guarantee that the operation of the 
two lines of communication can be carried on 
simultaneously with freedom from mutual 


interference. Thus, if A B and C D, Fig. 14, 
be two lines of communication near one 
another, and for the moment leaving out the 
additional feature of Directional working, the 
transmitting waves of the stations being 
A.» A, etc, it is clear that no station near 
B must send on A, except its own corre- 
sponding station A. Similar considerations in 
regard to the other stations show that the 
waves must be allocated in groups to localities 
so that each receiving station is surrounded 
by stations which transmit on waves differing 
trom that which the receiver is to receive. 


AA Àc 
(Ace A RÀ) 


XB D 


Fig. M. 


The power radiated from each station also 
must be roughly proportional to the distance 
over which the transmission has to take place. 
You cannot have a 100 kilowatts station for 
working between here and Ealing. If you do, 
you are going to jam up millions of square 
miles in order to signal a distance of ten 
miles. Of course, you must make allowance 
for tropical climates, and similar difficulties 
in transmission or reception. 

The wavelength also must be related to 
the distance. “This must be provided for 
in some properly thought-out scheme, be- 
cause short waves are damped out much 
more quickly in passing over the surface 
of the earth than long ones. It is further 
very much easier to put power into a 
long wave if you have a big enough aerial. 
The purity of the wave radiated by the 
transmitter also must come up to some 
definite standard. ‘This solution is not so 
serious to you as to the people who have to 
allocate waves to the new stations which 
are being put up. If we could wipe out all 
the existing stations and start again with a 
new scheme, we should have something 
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quite definite to go upon, and we could certain hope of being able to carry on. We 
arrange that interference would be very want a policeman to regulate the traffic, and 
much less than it is at present. All that we must not blame the Post Office or other 
we can do now, however, is to agree that authorities if they, in doing so, occasionally 
in future all stations put up shall conform put up their hands and stop us. “The problem is - 
to a proper scheme devised to give the greatest absolutely international. It would be to the 
possible freedom of operation to itself and advantage of all interested and connected 


to all stations in its neighbourhood. with radio telegraphy if everybodv would 
agree to what is practically a code of manners 
CONCLUSION. in the use of power, wavelengths and purity 


of waves for every station according to the 
None of these three pargal solutions is alone distance it has to transmit and receive and 
sufficient to enable wireless telegraphy to do the position in which it is situated. 
the work of point-to-point communication In putting these considerations before vou I 
with regularity and freedom of operation. hope that I may stimulate you to give what 
The first and the second, the Directional you can of your thought, ingenuity and 
Solution and the Selective Solution, can be experiment to such subjects as the ** wipe-out ” 
nullified by the blaring notes of the “radio in continuous waves, the limits of interference 
hog "—the person who uses far too much in radio telephony and generally to the further- 
power and upsets everybody else. The third, ance of the solution of the greatest problem 
the Organisational Solution, is really our only in radio. 


TRANSATLANTIC TESTS 


THE PRIZE-WINNING DESCRIPTION 
By W. R. Wane. 


Below we publish the article which has gained the prize offered by Messrs. Burnham and 
Company for the best description of apparatus used in the attempt to receive the signals from 
American Amateurs in the recent competition organised by this magazine in conjunction with the 


American Radio Relay League. 


WING to atmospherics and radiating however, : were objectionable, and these are 

waves from valves, probably local, on marked down for destruction before the 21st 
account of their intensity, reception was almost inst., when it is hoped I shall have a better 
impossible, and it is quite likely that the  chance.* 
signals recorded are not the American It is almost impossible to give any estimate 
amateur signals at all. “They were, however, of the strength of the signals as so few were 
on 200 metres wave and were continuous received, but I should call them very weak 
wave signals. The receiving set had not only and only just readable. 
been calibrated with a wavemeter, but a local The commercial stations which interfered 
transmitting station, with a 200 metre with the reception of signals were transmitting 
calibrated set, sent out signals on several on waves above 600 metres, so it was probably 
occasions, and, it was found that the a harmonic of their wave which caused the 
receiving station was in perfect tune. trouble. 

On February 4th atmospherics were not - —-- č -———————__________ -.-—- 

bad, and all was fairly quiet until 3.15, when * Mr. Wade here refers to the experiment conducted 


ee. by the American Radio Relay League on this date. 
many valves started radiating ; only a few, -3 ED. dd 


16 


TRANSATLANTIC 


TESTS. 


The Mast and Aerial. 


The ship stations were not well tuned and 
caused severe jambing. 

The set was not placed in a cabinet but 
laid out on a board, so that all parts were 
easily accessible. Theaerial circuit consists of a 
variable condenser in series with the aerial 
and a lattice-wound coil as . primary 
inductance, also connected to the earth lead. 

The Aerial, shown in the accompanying 
photograph, is semi-directional for America, 
and is a flat top twin wire L-shaped 
aerial of seven-stranded enamelled copper 
wire, stretched on spreaders Oft. long, and 
45ft. long and 60ft. high, with a single wire 
lead in, and is the full length allowed by the 
P.M.G. It is very well insulated and shows 
no leakage on a sensitive galvo until over 50 v. 
are put into it. 

The Earth lead is connected to the water 
mains, but has an additional connection to a 
copper wire laid 3ft. deep in the ground 
following the line of the aerial above. 

The Secondary circuit, included in the 


diagram of connection, is coupled to the 
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oscillator, and consists of a secondary 
lattice-wound coil with a variable condenser, 
a coupling coil to the oscillator, a vacuum 
valve detector, with grid condenser, grid 
leak, and the usual L.T. filament battery 
of 6 volts and resistance, and 50 volt H.T. 
battery. 

` The Oscillator forms part of the secondary 
circuit and consists of grid and anode in- 
ductances, attached to the coupling coil of the 
secondary inductance, a large variable con- 
denser to adjust the beat frequency and a 
small vernier condenser to adjust the beat 
to the critical point, and a vacuum valve 
oscillator, served from the same batteries as 
the detector. 

The S-step Amplifier, with intervalve 
resistance couplings, is of the usual type, and is 
coupled to the secondary circuit by means of 
primary and secondary tuned coupling coils, 
each fitted with a variable condenser. “These 
coils are lattice-wound and are of equal 
value. ‘The first and three subsequent valves 
are amplifiers and the last, a soft valve, is 
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the rectifier, and is controlled by a separate 
filament resistance ; the amplifier also has a 
separate filament resistance. The whole of the 
valves are fed from a 4-volt filament lighting 
battery and an anode battery of 120 volts. 
The telephones are of 120 ohms and are 
used with a transformer. ‘There are two 
con?ensers across the telephones, a variable 
and a fixed ; the fixed is provided with a short 
circuiting switch. 

A large number of different Valves were 
tried, and the final selection was: for the 
detector, a Mullard F. ; for the oscillator, a 
Marconi V.24 ; for the amplifier, 4 Mullard 
K. valves ; and for the rectifier a Marconi 
- Osram R.B. 4. At first sight these looked a 
mixed lot, but for some reason or other they 
gave the best results in this circuit. 

The set used was not a bought one, but a 
home-made affair, quite crudely constructed 
and more efficient than ornamental. The parts 
used were supplied by the following firms :— 

OSCILLATOR COUPLING 
DE FOREST COILS MULLARD ^F^ VALVE 
PRIMARY SECONDARY 


MARCONI! V.24 VALVE 
“BURNDEPT” 
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Primary and secondary lattice-wound coils, 
made by De Forest, were supplied by Messrs. 
Burnham and Co. The amplifier coupling 
lattice-wound coils were Messrs Burnham’s 
“ Burndept" coils. The oscillator, grid, 
anode and coupling coils were home-made. 
The condensers and rheostat were ex- 
Disposal Board, rebuilt. The V.24 valve and 
holder, the grid condenser and leak, the re- 
sistances and leaks and other parts were from 
Messrs. 'The Marconi Scientific Instrument 
Company, The Marconi Osram R.B. 4 valve, 
was supplied by Messrs. Burnham and Co., 
the Mullard F., 4 Mullard K. valves, valve 
bases terminals, 4 accumulators, 2 high-tension 
batteries, Brown’s telephones and telephone 
transformer, as well as other materials and 
all the wire were supplied by Messrs. King 
and Co., of Bristol. 

The station ts situated on almost the highest 
point of Clifton, Bristol, within a few hundred 
yards of the Suspension Bridge, the chains of 


MULLARD "K " VALVE 
MARCONI OSRAM R.4.B.VALV 


COUPLING COILS 


The Apparatus Employed. 
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which bridge used to span the Thames at 
Hungerford. The bridge is 300 ft. above the 
tidal river Avon, and the station is on about 
the same level. At a point about a mile 
away and on the same level as the station, 
there is, looking west, an uninterrupted view 
of the Bristol Channel. It has been noticed 
on several occasions that when particularly 
good signals are received the river is on the 
flow.* The station is surrounded by houses, 
but as the aerial is well above them no screen- 
ing has been experienced. — Although the 
station is so near to the Suspension Bridge the 
signals do not seem to be influenced by the 
huge mass of metal of which the bridge is 
: built. 

In conclusion, I am much indebted to my 
friend, Mr. A. L. Megson, of the Wireless 
Society of London and Chairman of the 
Marichester Radio Scientific Society, for 
coming to Bristol to help me to receive 
these tests, and also to Mr. Maurice Burchill, 
of the Bristol Wireless Society, for his 
assistance in receiving the test signals and for 


sending me test signals for tuning purposes. 


* Perhaps some readere could suggest an explanation 
of the phenomenon or quote similar experiences 
— Ep. 


UT Ó D MEA. o 
— 20V * 
* Although the tests, as far as I am con- 
cerned, have been a failure, chiefly on account 
of the want of consideration, or the gross 


‘ignorance of other amateurs, probably local 


ones, in preventing me from hearing the 
signals, I have derived a considerable amount 
of experience which will help me in the 
next test. 


The photograph illustrates the three-valve, low 
frequency amplifier which Messrs. Burnham and 
Company are awarding to Mr. Wade. 
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WIRELESS CLUB REPORTS 


The Wireless Society of London and the Annual 
Conference of Affiliated Wireless Societies. 

The Second Annual Conference of Wireless 
Societies aftiliated with the Wireless Society of 
London was held at the Royal Society of Arts, 
John Street, London, W.C.2., on March Ist, 1921, 
at 3 p.m., Major J. Erskine-Murray, D.Sc., President 
of the Wireless Society of London, being in the chair. 

The minutes of last year’s Conference were 
read and confirmed. 

The President.—I have one or two announce- 
ments to make. These are in regard to demonstra- 
tions for which invitations have been issued to 
the members of the Conference. One is at Marconi 
House, at 5.30 p.m., and is a cinematograph 
demonstration of matters in connection with Wire- 
less Telegraphy. There is, I believe, only room for 
about 4U people, so that there is an alternative 
demonstration which some of you may prefer to 
go to, by the R. M. Radio Company, at 18, White- 
friars Street, E.C., at the same hour, where Mr. 
Rivers-Moore will demonstrate a new design of 
set which he has running there, of 14 kilowatt, 
and various other things of interest to wireless 
people. The third announcement is that we have 
arranged an informal dinner at Romano’s at 
6.45 p.m., for which the tickets are 7s. 6d., and 
at which we shall be delighted to see any of the 
delegates who are present here if they care to 
come, but it is necessary that they should let us 
have their names so that we can let the Restaurant 
know the number of people coming. There are 
some ladies coming, so that if any of you have 
attached ladies please let us know. 

The Conference was then opened by the President. 
(See next issue of T'he Wireless World for full report.) 

At the conclusion of the Conference tea was 
served, aíter which parties adjourned to the 
demonstration held at Marconi House by the 
Marconi Company, and to the R. M. Radio Company, 
at Whitefriars Street. 

At Marconi House & cinematograph exhibition 
was given illustrating the use of the Marconi 
Wireless Telephone in directing seroplanes in 
cross-channel flights. It was shown how bearings 
were taken on the aeroplane from several land 
stations simultaneously, and the actual position 
deduced therefrom sent by wireless telephone 
direct from the controlling direction finding station 
to the pilot of the aeroplane. The use of a wireless 
equipment with a fire brigade was also illustrated. 

At the R. M. Radio Company, Mr. Rivers-Moore, 
exhibited many types of wireless apparatus. 
A keen interest was taken in the newly designed 
amateur apparatus which the Company is now 
manufacturing, @ special department having been 
established to cater for amateur wireless require- 
ments. A demonstration was also given of the 
Company's 14 kilowatt equipment under working 
conditions. 

At 6.30 p.m. those who had accepted the invita- 
tion of the President to join in an informal dinner 
assembled at Romano's Restaurant. The party 
consisted of about forty Conference Delegates 
with their friends. During the dinner it was 
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announced by the Chairman of the Wireless Society 
of London, Mr. F. Hope-Jones, that it was the 
intention of the Society’s Committee that the 
dinner should become a regular event to follow 
the Annual Conference, and that tickets would 
be sent out in future with the invitations to the 
Conference. 

A meeting of the Wireless Society of London was 
held on Tuesday, March Ist, 1921, at King’s College, 
Strand, London. The President opened the meeting 
by calling upon the Hon. Secretary to read the 
minutes of the last meeting. These were read 
and confirmed, and the announcement was then 


. made by the President that the following Societies 


had been affiliated with the Wireless Society of 
London :— 
Lincoln and District Amateur Wireless Society, 
Folkestone and District Wireless Society, 
Leeds and District Wireless Society. 

A Presidental Address was then delivered by 
the President, entitled ‘‘ The Greatest Problem 
in Radio." (See page 9 in this issue.) 

At the conclusion of the Address, Admiral Sir 
Henry Jackson, addressing the meeting, said: 
Ladies and gentlemen, I call upon you to join 
with me in giving & hearty vote of thanks to our 
lecturer, Major J. Erskine-Murray. What he has 
said to us brings home to many of us the troubles 
of the war and how to get over those troubles, 
and he has made some very practical remarks 
about interfering with other stations and the limita- 
tions of the power of stations. He has also men- 
tioned & code of manners which was perhaps 
wanting in some of us, and his remarks may come 
home to us. But it is really a serious matter, 
this interference, and I notice it every night on 
going to my telephone and finding these continu- 
ous C.W. waves covering everything. We ought 
to think about others. I think our President has 
put things very plainly before us, and I think you 
will all agree with me that he has given us a very 
valuable and interesting lecture. (Cheers.) I 
hope you will join with me in giving him a vote of 
thanks in the usual manner. (Cheers.) 

The President: I thank you very much, 
ladies and gentlemen. I know that I have been, to 
& certain extent, rather severely technical, but, 
at the same time, I felt that it was my duty to, 
lecture as I have done. (Cheers.) 

The President then announced that the following 
persons who had been ballotted for had been duly 
elected :—Members: Harold I. Walker, Reginald 
T. Williams, Lewis MacEwan, B.Sc., E. J. Neal, 
William Gosheron, George E. Morley, E. D. Taylor, 
Z. H. Taylor, Lieut. V. Matsuki: Associate 
member: E. A. Dwitz. 


The meeting adjourned at 9.30 p.m. 


The next meeting of the Wireless Society of 
London will be held on Monday, April 4th, at 
8 p,m., at the Royal Society of Arts, John Street, 
Adelphi, when a paper will be delivered by Dr. 
Robinson, M.Sc., of the Royal Air Force, entitled 
* Some Acoustical Effects in Wireless.” 
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The North London Wireless Association. 
(A filiated with the Wireless Society of London.) 


The Association's fifteenth meeting was held, on 
Friday, March 4th, 1921, Dr. Knight in the chair. 
Atter the minutes of the last meeting had been 
read and approved, Captain W. R. H. Tingey was 
called upon,to give his promised lecture and demon- 
stration on ''Single Valve Reception." Before 
commencing, Captain Tingey said he wished to 
thank the Association for giving him the oppor- 
tunity and pleasure of lecturing before them. 
Cominencing by pointing out the advantages and 
disadvantages of various circuits for the reception 
ot Spark, C.W. and Telephony, Captain Tingey 
gave many useful hints. He put special emphasis 
on the necessity of having one’s circuits as simple 
and straightforward as possible. Simplicity, he 
said, was one of his fads, and he had endeavoured to 
combine it with efficiency in the designing of his 
own instruments. 

Captain Tingey had brought his own apparatus, 
amongst which were his well-known long wave 
receiver, and also his experimental valve panel. 
He gave many interesting demonstrations, and 
especially proved the efficiency of heterodyne 
reception. He also used his audience as an aerial, 
and got quite good signals on the long wave receiver. 
A 3.valve amplifier and Brown Loud Speaker 
were used in order that all present could hear the 
signals. 

At the conclusion the President said he felt 
sure that everyone had enjoyed the lecture and the 
interesting demonstrations, and he would ask the 
members to accord a hearty vote of thanks to 
Captain Tingey. The vote of thanks was heartily 
responded to. 

The Association is fortunate in having the use 
of a very efficient aerial kindly placed at its dis- 
posal by Messrs. Auckland and Son. 

Major Basil Binyon, O.B.E., has been elected a 
Vice-President. 

The Association is making good progress, and 
its rnembership has been exactly doubled. Arrange- 
ments have been made for & series of progressive 
instructional lectures and discussions, which are to 
commence directly after Easter. 

All enquiries for particulars of membership, ete., 
will be gladly answered by the Hon. Secretary, 
Mr. J. W. S. Prior, c/o Superintendent, Peabody 
Buildings, Essex Road, N.1. 


Manchester Wireless Soclety. 
( d fliated with the Wireless Society of London.) 


At the weekly meeting on February 23rd, at 
the Albion Hotel, Piccadilly (Mr. J. McKernan 
in the chair), Mr. P. G. Thomason, late of the Royal 
Naval Reserve, gave a lecture on ‘“ Aerials.” 
After explaining the purposes of an aerial, and 
describing the early designs of Hertz and those of 
Sir Oliver Lodge, whose discoveries in radiotele- 
graphy are not sufficiently recognised by the general 
publie, and the long vertical wire of Marconi, 
the lecturer enumerated the types of serial in use 
to-day, and leid down the lines upon which he 
considered the amateur should erect his aerial and 
supporting masts, particular strees being put on 
height, good insulation and tautness, to avoid 


swaying, since thishasa marked effect on the modern 


Sensitive receiving apparatus by altering the 


‘capacity of aerial to earth. Considering the length 


of the standard aerial allowed to be used by amateurs 
in this country it was most efficient when erected 


vertically, as it then had an equal directional 


effect in all directions. The directional effect of 
aerials and the factors tending to cause the same 
were explained, and the types of aerials in use at 
the big wireless stations, such as Clifden, Poldhu, 


‘and Carnarvon, were described in this connection. 


At a general meeting on March 2nd at the head- 
quarters, Albion Hotel, Piccadilly, Manchester 
(Mr. J. MeKernan in the chair), Mr. E. Samuels 
was elected Hon. Secretary in the place of Mr. 
Y. W. P. Evans, retiring. The Chairman paid & 
grateful tribute to Mr. Evans, whose work had 
placed the success of the Society on a firm basis, and 
announced that as some slight recognition, Mr. 
Evans had been elected an honorary member. 

Mr. R. Hallam (late wireless operator on the 
" R. 34") then delivered a highly instructive 
discourse on ''Workshop Hints as applied to 
Wireless Telegraphy.'" The working and finishing 
of ebonite, the lacquering of brass, and the making 
of many small parts, were all fully described. Much 
could be done with & hand drill, and for some 
purposes, e.g., winding watch receivers, it was more 
suitable than a lathe. The best method of con- 
structing a variable condenser was given, and the 


` lecturer concluded by explaining his method of 


overcoming various troubles met by the amateur. 
In the discussion which followed many interesting 
pointe were raised, including the working of ebonite 
when heated, and the polishing of it by heating it 
when pressed into close contact with a highly 
polished surface, such as tinfoil. 

On the 9th March, at the College of Technology 
(Mr. J. C. A. Reid in the chair) Mr. J. McKernan 
delivered a lantern lecture on “ The Construction 
of Electric Motors." Starting with the theory of 
the subject, the earliest and the modern types of 
electric motors were described, and the various 
processes in their manufacture, repair, and main- 
tenance were dealt with. The subject was made 
quite clear by many working models and parts 
shown by the lecturer and by an excellent series of 
lantern slides, 

Hon. Secretary, Mr. E. Samuels, 1, Parkwood, 
Victoria Park, Manchester. 


Wireless and Experimental Association. 
(Affiliated with the Wireless Society of London.) 


At a meeting of the above Association on 
Wednesday, February 23rd, the points to be brought 
before the Convention of Amateur Wireless Societies 
by the Association were decided upon and Messrs. 
A. W. Knight, W. Gosheron, and Heather were 
elected to be the Association’s representatives. 

At the meeting on March 2nd, the Chairman 
detailed much of what had happened at the Con- 
vention, and how nearly all the points put forward 
by our Society had received attention and full 
discussion. We were glad to learn that the repre- 
sentative of the authorities who had attended 
the meeting had no word of censure or even of 
criticism for the amateur wireless man during the 
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year, indeed it was hoped that some of the severities 
of the conditions im might be relaxed. It 
was hoped that the fees also would be reduced, 
but this, it was pointed out, was a matter for the 
Accountant General’s Department. However, the 
promise was made that the subject would be re- 
viewed, or at least representations made in the 
proper quarter. | . 

Mr. Kennedy, the equipment engineer, produced 
a French crystal receiving set which it was intended 
to instal as part of the Association equipment, 
and a diagram of its connections was made on the 
blackboard. 

Croydon Wireless and Physical Society. 

(Affiliated with the Wireless Society of London.) 

The March meeting of the Croydon Wireless and 
Physical Society was held on Saturday, 5th, at the 
Central Polytechnic, Croydon. The demonstration 
by Messrs. Creed- and Co. of their Automatic Wire- 
leas Receiver and Printer drew a large number of 
visitors, some coming from as far as North London. 
Preliminary trials elicited the fact that the trans- 
mitting station we relied upon for automatic 
sending was being hand operated, and the operator 
is to be congratulated upon for the regularity of 
his working which enabled us to receive a large 
proportion correctly. Mr. R. E. H. Carpenter 
gave a lucid and detailed description of the various 
instruments, in such a manner that his audience 
was easily able to follow him through the technical 
details. A vote of thanks to Mr. Carpenter and 
his assistant, Mr. Woodman, was carried with 
applause at the termination of the proceedings. 

Leeds and District Amateur Wireless 
Society. 

(A filiated with the Wireless Society of London.) 

A meeting was held at 7.30 p.m. on Friday, 
March llth, at 23, Great George Street (Head. 
quarters). Mr. J. E. Tindall, B.A., B.Sc., occupied 
the chair. A most interesting lecture was given by 
Mr. S. Kniveton, F.R.M.S., entitled ‘‘ My Amateur 
Receiving Station at Normanton.” .The lecture 
was illustrated by lantern slides, which rendered 
the lecture very clear even to the absolute beginners. 
Mr. Kniveton showed how easy it was for anyone 
to construct a receiving set at a small cost and 
capable of excellent results. The lecturer stated 
that on one set he constructed, using a single valve, 
he has heard at least two of the American stations. 
He also briefly explained the methods of calculating 
inductance and capacity. 

Over thirty members were present, and they 
proved a very keen and interested audience. At 
the end of his lecture Mr. Kniveton invited questions 
and discussion. 

A very hearty vote of thanks was accorded 
Mr. Kniveton, and he has promised to give another 
lecture on ‘‘ Wireless and Meteorological Con- 
ditions.” The Society anticipates holding an exhibi- 
tion of amateur wireless apparatus in the near 
future.—-Hon. Secretary, Mr. H. T. Sayer, 23, 
Great George Street, Leeds. 

North Middlesex Wireless Club. 

(A ffliated with the Wireless Society of London.) 

A meeting of the North Middlesex Wireless Club 
was held on Wednesday, March 9th, at Shaftesbury 
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Hall, Bowes Park. The President (Mr. A. G. Arthur) 
was in the chair, &nd he first called on the Hon. 
Secretary to report on the recent Conference, at 
which he had been one of the delegates. Mr. Savage 
then outlined the various suggestions made by the 
delegates from the societies represented, and dealt 
particularly with the replies of Commander Loring, 
who was present at the Conference as representative 
of the Post Office. l 

The Secretary then asked for nominations for 
the positions of officers and committee to be 
ballotted for at the next meeting, to hold office 
during the ensuing year, and several names were 
handed in. 

Members then turned their attention to the 
show of instruments which had been arranged, 
and the several owners were kept busy explaining 
details of construction to those interested. Three 
new members were enrolled. 

For particulars of the Club apply to the Hon. 
Secretary, Mr. E. M Savage, Nithsdale, Eversley 
Park Road, Winchmore Hill, N.21. 


l Derby Wireless Club. 

(Affiliated with the Wireless Society of London.) 

On February 19th papers were read by Mr. 
A. T. Lee on “Types of Inductances," and by 
Mr. 8. G. Taylor on ''Crystal Receivers." The 
discussion which followed showed that the papers 
were much appreciated. 

On March 2nd a paper on “A Small Spark 
Transmitter’? was read by Mr. S. G. Taylor, 
explaining both the theory and practice of small 
sets suitable for amateur construction. Mr. G. 
Lowe followed, with some interesting notes on 
* Morse," tracing its development from the early 
forms of multiple needle signalling devices. 

The next meeting will be held on April 9th, 
when Mr. S. G. Taylor will read a Paper on "Simple 
W/T Calculations.” 

The Committee will be pleased to receive sug- 
gestions for papers and names of speakers for the 
next programme of meetings that is now being 
arranged.—Hon. Secretary, Captain W. Bemrose, 
Littleover Hill, Derby. i 


Folkestone and District Wireless 
Society. 

(Affiliated with the Wireless Society of Londan.) 

During the past month this Society has made 
rapid strides towards success, and is gradually 
placing itself on a firm and influential footing. Two 
very interesting lectures have been delivered— 
(1) “The Theory of the Coherer Set," by Mr. 
A. H. Ullyett, F.R.G.S., A.C.P., ete., and (2) 
“ Brown’s Relay,” by Mr. A. G. Mills. 

The monthly general meeting was held on 
Wednesday, March 2nd, at 8 o’clock p.m., Mr. 
Ullyett taking the chair. The minutes of the 
previous meeting having been read and confirmed, 
the Secretary was called upon to make his report, 
re headquarters. Owing to the difficulty experienced 
in obtaining suitable premises, it was decided, with 
the kind permission of the Chairman, to utilise 
the lecture room of the Sandgate Schools, pending 
further enquiries being made. Mr. A. G. Mills 
was unanimously elected Vice-Chairman. Five 
gentlemen were elected to membership. 
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It has been decided to hold a public exhibition 
of wireless apparatus towards the end of the forth- 
coming season. Any suggestions for the exhibition 
will be greatly appreciated. 

Full particulars of the Society may be obtained 
from the Hon. Secretary, Mr. H. Alee. S. Gothard, 
8, Longford Terrace, Folkestone. 


Brighton Radio Society. 

(Affiliated with the Wireless Society of London.) 

A special general meeting of the Society was 
held on February 24th, 1921, at 8 o’clock p.m., at 
44, Buckingham Road, Brighton, for the purpose 
of discussing certain urgent business. 

Following upon the proposal put forward by 
Mr. Volk at the last meeting. Mr. W. E. Dingle 
was elected to be President, Mr. Volk being 
Appointed to the office of Vice-President., 

Mr. Dingle then took charge of the proceedings, 
and discussed at some length the question of the 
offer of a new Club-room at 44, Buckingham Road. 
It was finally decided that this should be accepted 
and, acting upon the suggestion put forward by 
Mr. C. H. Bingham, a voluntary fund was at once 
opened for the purpose of raising the amount of 
money necessary for the purchase of certain items 
of furniture. 

it was further decided that future regular 
meetings should be held at the new headquarters 
fortnightly on Thursdays, at 8 o'clock p.m., and 
that the Club-room will be accessible to members 
every Friday evening subject to arrangement 
with the Hon. Secretary 

The President oroni that a rule and member- 
ship card should be drawn up for the approval of 
the rnembers. This was agreed to by the members 
present, and the work of preparing it was left in 
the hands of the Executive Committee, the rough 
draft to be presented at the next meeting. 

The meeting adjourned at 10 p.m. 

Any gentlemen interested are invited to com- 
municate with the Hon. Secretary, Mr. D. F. 
Underwood, 68, Southdown Avenue, Brighton, who 
will be pleased to furnish full details as to member- 
ship, etc. 


Plymouth Wireless Society. 


On the 18th ultimo a meeting was held, Mr. R. S. 
Menhennet in the chair. Those present were 
fortunate enough to hear a splendid lecture 


delivered by Mr. W. S. Templeton, M.A., B.Sc. 
A.M.L E.E., on “ Relativity.” 

The lecturer explained the fundamental postu- 
lates of relativity, and showed the effect of them 
on our conceptions of space and time; how our 
measurements of time and space intervals depend 
upon the velocity of our frame of reference. 

The hypotheses put forward independently by 
Fitzgerald and Lorentz was dealt with and its 
bearing upon the famous experiment of Michelson 
and Morley. 

Passing from the restricted theory of relativity 
to the general theory as given by Einstein, the lec- 
turer explained some of the resultes derived from 
it and the predictions made by Einstein, which 
have since been verified by experiment, especially 
the deflection of the beam of light in passing through | 
& gravitational field. 

The lecturer explained that Newton had not 
been proved to be wrong as some writers have 
asserted, but that his view was only a first approxi- 
mation to the truth. It behoves how to examine 
all our physical theories in the light of Einstein's 
principle and discover how they must be modified 
to fit in with experience. 

The lecturer asserted that the general theory of 
Relativity is the greatest achievement accomplished 
by human thought since the days of Newton, and 
that Einstein had secured for himself a place among 
the immortals. 

This concluded one of the best lectures ever 
delivered to the Society since its foundation. 
Mr. Templeton was thanked in the usual way. and 
has promised to deliver another lecture shortly. 


Falmouth Wireless Club. 

A Wireless Club has been formed in connection 
with the Day Continuation School at Falmouth. 

The Principal of the above, Mr. J. L. Rodger, 
B.Sc., A.M.LE.E., has been elected President, 
and Mr. Murray Hill will act as Hon. Secretary. 

The Club members meet on Wednesday evenings 
at the Old Grammar School. 

The Hon. Secretary will be glad to receive 
catalogues of wireless apparatus, etc., at The Old 
Grammar School, Killigrew Street, Falmouth. 


(Owing to pressure on our space, we are compelled to 
hold over a number of Club Reports. Ed.) 


WinEgLEss TELEGRAPHY & ‘TELEPHONY By CoNnrinuous Waves. 


A course of six lectures on “ Wireless Telegraphy 
and Telephony by Continuous Waves" will be 
delivered by Professor J. A. Fleming, M.A., D.Sc., 
F.R.S., on Wednesdays, at 5 p.m., beginning 
April 27th, 1921, at University College, Gower 
Street, W.C.1. 

The Course is open both to members and non- 
members of the University. Fee,.£2 2s. 

Application for detailed syllabus and ticketa 
of admission should be made to Walter W. Seton, 
M.A., D.Lit., F.S.A., University College, London 
(Gower Street, W.C.1.). 
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The range of subjects to be covered by the course 
of lectures includes:  Alternators for the pro- 
duction of undamped Oscillations; Are Genera- 
tors; Thermionic Valve Generators ; Reception of 
Continuous Waves in Wireless Telegraphy ; Wire- 
less Telephony; Methods of controlling by Micro- 
phones the Oscillations produced by Thermionic 
Generators in the transinission of Speech ; Radio- 
stations for the production of Continuous Waves ; 
General Lay.out of stations; Transmitters and 
Receivers for long and short distance Radio- 
stations ; Aircraft Signalling. 


HIGH-TENSION: BATTERIES 
A NOVEL METHOD OF CONNECTING UP SIEMEN'S 15-VOLT CELLS 


READER of The Wireless World 

describes a very neat and efficient 
method of connecting up Siemen’s 15-volt 
cells. Formerly he had connected the 
positive and negative terminals of each block 
of cells by means of brass plates soldered on to 
‘the battery terminals, and the necessary 
tappings were taken off with insulated wire to 
a switch. It was found that the wires hanging 
loose caused noises, and a further disadvantage 
was the trouble which the soldering gave and 
the difficulty experienced when it was desired 
to replace a defective battery. 

The way in which these difficulties were 
overcome is as follows : A set of six batteries 
of 15 cells each is fitted into a wooden box 
made up for the purpose. To the lid of 
the box, which was made in the form of a 
panel of ebonite, pieces of 1" brass, 4” thick, 
-are fixed by ascrew sothat the ends of the brass 
remote from the screws can be turned round 
to fit into grooves in the sides of the box, 
into which the panel-lid is slightly counter- 
sunk. The object of this is to hold the lid down 
in position. The figure shows the top and 
underside of the panel-lid. A and B are pieces 
of spring brass screwed to the underside of the 


Top and underside of panel-lid. 


panel-lid, so as to press down on the terminals 
of the cells. Leads are taken from these to 
plug sockets as indicated. The brass 
contacts marked A are intended to make 
contact with one terminal only, whilst those 
marked B will bridge over two terminals, 
positive and negative, arranged to come side by 
side. 


LIGHTING VALVE FILAMENTS WITH A.C. 


Working with the receiving set described 
in The Wireless World of April 17th, 1920, 
I found that I could entirely dispense with 
the 4-6 volt accumulators, and, instead, light 
the filament of the valve with A.C. from 
the lighting mains of the house. 

‘This is quite a simple matter. First of 
all, connect to the mains the primary of a 
low-voltage transformer, of the bell-ringing 
type, with 4-6 volts on the secondary. 
Then connect this secondary to the valve 
circuit exactly where the accumulator would 
normally be placed. “he potentiometer may 
be removed, but can remain in if desired. 


Contrary to expectations, there is silence in 
the telephones, without the slightest humming, 
whilst signals come in just as loud as ever. 
The explanation is that the tuned circuit, on 
the plate side of the valve, responds to the 
high frequency of wireless signals, but not 
to the very low frequency of the A.C. supply 
(this in my case was 50 cycles). 

This method seems applicable for any 
H.F. magnification, provided, of course, that 
the telephones and detector are put in shunt 


with a tuned circuit. Otherwise, the 
humming will drown out all signals. 
M. Moye. 
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WIRELESS METEOROLOGICAL REPORTS ISSUED 
FROM AIR MINISTRY AND ABERDEEN 


1. On and after lst March, 1921, the synoptic 
reports issued by W/T from the Air Ministry and 
Aberdeen are as follows :— 

AIR MINISTRY. 


Call Sign - - GFA 

Wavelength - 1400 m. continuous wave 

Times of issue - 0205 G.M.T. 
0806  ,, 

2 1406 - 
1905 $5 
ABERDEEN. 

Call Sign - - BYD 

Wavelength - 3300 m. 

Times of issue - 0230 G.M.T. 
0830 » 
1430 i 
1930 » 


2. The reports are sent in the code recommended 
at the third meeting of the Commission for Weather 
Telegraphy held in London in November, 1920. 
The message consists of three parts :— 

(i) Surface observations and cloud reports. 

(ii) Upper winds (speeds in miles per hour for 

the present ). | 

(i) Upper air temperatures and humidities. 

In the first part of the message the index figures 
for each station are followed by groups of five figures, 
giving the surface observations and the cloud 
observations for the station. 

In the second part of the message the index 
figures for each station are followed by three 
groups of five figures, giving the upper wind for 
that station at three selected heights. l 

In the third part of the message the index 
figures for each station are followed by a number 
of five-figure groups, giving the temperature and 
humidity and pressure at different heights. 

For security the second part of the message is 
preceded by the word “ PILOT,” and the third part 
of the message by the word “ TEMP." 

3. If II, LI, II, etc., are the index groups of 
stations, then the symbolic form of the message 
is :— 

II, BBBDD FwwTT cbWVH ALaNh RHjjr 

C,ddVV 

l-l; BBBDD, ete. 

],I, BBBDD, etc. 

Pilot II, h,ddvv h,ddvv h,ddvv 

l,H, ete. 

II, etc. 

Temp I,I, BBTTH, etc. 

]l,I, BBTTH, ete. 

II, BBTTH, etc. 

The meaning of the letters ''jj" varies with 
the time of report and between coast stations and 
inland stations. From coast stations figures 
giving the state of the sea and the visibility towards 
the sea are inserted for '' jj." From inland stations 
in the reports at 0700 the minimum temperature 
during the night is inserted for “ jj," and for reports 
at 1800 the maximum temperature during the day 
is inserted for “jj.” 

A hyphen - (Morse signal -... 
place of any missing figure. 


-) is used in the 
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4. In the list of stations given below the coast 
stations are marked ‘“‘ S” and inland stations are 
marked '' L.” 

5. The letters used in the symbolic representa- 
tion of paragraph 3 have the meanings given 
below :— 

BBB —- Barometer in millibars and tenths (initial 
9 or 10 omitted). 

DD —- Direction of the wind near the ground 
on tlie scale 01—32 (Code 1). 

F —- Force of the wind on the Beaufort scale. 
(Forces &bove 10 reported as 9 in tele. 
grams with the actual force in a word 
at the end, e.g., force 10 is reported at 
the end as “storm ten"; force 1l as 
“storm eleven.’’) 

ww — The actual weather at the time of observa- 
tion, with which is combined, whenever 
possible, the general character of the 
weather. (Code 2.) 

TT — Temperature of the air in whole degrees 
Fahrenheit. 

c — Characteristic of barometric tendency 
during the period of three hours preceding 
the time of observation. (Code 3.) 

b — Amount of barometric tendency in the 
same period of three hours expressed in 
half-millibars. For tendencies 10—19 the 
second figure only is reported and 33 is 
added to the wind direction number. 
For tendencies 20—29 the second figure 
only is reported, and 67 is added to the 
wind direction number. Tendencies 
greater than 29 are reported as 29. 
(Code 4.) 

W — The weather in the interval since the pre- 
ceding time of report. (Code 5.) 

V — Visibility, or distance at which objects 
can be seen in daylight (or at which lights 
can be seen at night). (Code 6.) 

H — Relative humidity of the air. (Code 7.) 

A — Form of predominating cloud lowest in the 
scale of cloud forms. (Code 8.) 

L — Amount of sky (0—10) covered by cloud 
of form A and of all forms of the same 
laver as A, if “a?” refers to a different 
layer. 

a— Form of predominating cloud highest in 
the scale of cloud forms when more than 
one type of cloud exists. (Code 8.) 

N — Total amount of sky covered with cloud 
(scale 0—10). 

h — Height of base of lowest cloud present. 
(Code 9.) 

RR — Rainfall in whole millimetres. (Code 10.) 

jj — See paragraph 3. 

r — Time of commencement of rainfall (pre- 
cipitation). (Code 11.) 

C, — Form of cloud observed by nephoscope for 

| special cloud reports. (Code 8.) 

dd — Direction of the wind in the upper air on 
the scale 01— 36 (i.e. degrees from North 
divided by 10 and rounded off to the 
nearest, whole number (00— calm). 
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VV — The relative speed of clouds as determined 


h, — Height at which the upper wind is reported. 
dd — Direction of the wind in the upper air 


List OF STATIONS FROM WHICH REPORTS 


Note I.—The stations used at present are shown in capitals. 


by nephoscope, and such that if '"h" is 
the height of the cloud in metres the actual 
d “vv” in kilometres per hour is 
obtained from the equation 
h 
vv = —— x VV 
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vv — Speed of the wind in the upper air in 


miles per hour. 

Note.—The speed of the upper air will 
continue for the present to be given 
in m.p.h. as the introduction of kilo- 
metres hour involves certain changes . 
which it has not yet been poesible to carry 
out. 


1,000 


on the scale 01—36. 


tables :— 


ARE SENT, WITH THEIR INDEX NUMBERS 


BB — Barometer in whole millibars (initial 
9 or 10 omitted). 
6. The necessary codes are given in the following 


Index Index Index | 
No. No No. | 
01 LERWICK (8) 28 55 Benson (L) | 
02 Orkney (S) 29 56 Larkhill (L) 
03 STORNOWAY (S) 30 57 Andover (L) 

04 Wick (S) 31 Birr Castle (L) 58 Farnborough (L) 

05 Castlebay (S) 32 Baldonnell (L) 59 
06 Nairn (L) 33 HOLYHEAD (S) 60 Kew (L) 

07 ABERDEEN (S) 34 Liverpool (S) 61 CROYDON (L) 

08 35 Shotwick (L) 62 Biggin Hill (L) 

09 Leuchars (L) 36 Manchester (L) 63 Clacton (S) 

10 MALIN HEAD (S) 37 Howden (L) 64 Shoeburyness (S) 

11 RENFREW (L) 38 Spurn Head (S) 65 Grain (S) 

12 Leith (S) 39 66 Lympne (L) 

13 Eskdalemuir (L) 40 67 

14 Goswick (S) 41 68 

15 TYNEMOUTH (S) 42 Castle Bromwich (L) 69 

16 43 Nottingham (L) 70 SCILLY (S) 

17 44 CRANWELL (L) 7] Falmouth (S) | 
18 45 YARMOUTH (S) 72 Plymouth (S) 

19 46 Pulham (L) 73 Portland (S) | 
:20 BLACKSOD POINT (S) 47 Felixstowe (S) 74 GLASHOT (S) 

2] 48 75 Beachy Head (8) | 
22 Donaghadee (S) 49 76 Dungeness (S) 

23 50 VALENCIA (S) 77 GUERNSEY (S) | 
24 5l Roche’s Point (S) (1 a.m. and 1 p.m.) or |! 
25 Flamborough (S) 52 PEMBROKE (S) 78 JERSEY (S) | 
26 53 (7 a.m. and 6 p.m.) | 
97 54 ROSS.ON-WYE (L) | 


Note II.—The letter L means that the maximum and minimum temperatures are reported in the 


fifth group at 0700 G.M.T. and 1500 G.M.T. 


Note II1I.—'l'he letter S means that the state of the sea is reported in the fifth croup at 0500 and | 
1800 G.M.T. 
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WIRELESS METEOROLOGICAL REPORTS 


CODE 1 (DD). 


Code for reports of wind direction to indicate 


the “ tens ” figure in the Barometric Tendency. 


Barometer Barometer Barometer 
Tendencies of | Tendencies of Tendencies of 
9 or less. 10—13. 20—29. 


Direction. 


Code Numbers for Wind Direction. 


' 
e 
© 
o3 
e 
Q> 
e 


N. by E. - 01 34 67 
N.N.E. - - 02 35 68 
N.E. by N 03 36 69 
N.E. - - 04 37 70 
N.E.by E. - 05 38 71 
E.N.E. - - 06 39 72 
E. by N. - 07 40 73 
E. . - 08 41 74 
E. by S. - - 09 42 75 
ES.E. - - 10 43 76 
S.E. by E. - 11 44 77 
S.E. : - 12 45 78 
S.E. by S. - 13 46 79 
S.8&.E. - - 14 47 80 
S. by E. - - 15 48 81 
S. . - - 16 49 82 
S. by W.- - 17 50 83 
&S.W. . - 18 51 84 
S.W. by S - 19 52 85 
S.W. - - 20 53 86 
S.W. by W 21 54 87 


CODE 2 (ww). 

Code for weather at actual time of observation 
and general character of weather. 

Cloud decreasing - - 

No apparent change - 


Cloud increasi - - 
Visibility over 50 kilometres 
With solar or lunar halo 
After fog or mist (or dust storm) 
ter rain or drizzle - : 
After snow or sleet - : 
With or after thunder and 
lightning in neighbourhood - 
After thunderstorm - . . 


Fine or fair 
(Cloud 0.5) 


Cloudy or 
Overcast 


(Cloud 6-10) 


Passing 
Showers 


Drizzle - | 
Rain - - | 
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| For some time 


Fog or mist | 


Cloud decreasing - - - 
No apparent change - - 
Cloud increasi - - - 
Visibility over 50 kilometres - 
With solar or lunar halo - 
After fog or mist (or dust storm) 
After rain or drizzle - . 
After snow or sleet - : 
With or aíter thunder and 

lightning in neighbourhood . 
After thunderstorm - - - 


Clear in zenith - 

Just begun 4 Apparently over- 
cast - - 
Clear in zenith - 
Intermittent4 Apparently over 
cast - - 
Clear in 
zenith - 


Becoming thinner Appi maine 
Clear in zenith 
For some time 4 Apparently 


. overcast : 
For some time —Clear in zenith 


. . Apparently 
Becoming thicker ovorasi 


Slight with rain : - 


5 hail or rain and hail 
» sleet " : - 
M Show  - - - 
Heavy with rain becoming better 
» rain  . - - 
- rain becoming worse 
K hail or rain and hail 
is sleet  . - - 
5s snow  - - - 
Slight occasional - - 


» Continuous . - - 

» but increasing - 
Moderate but decreasing - 
$$ occasional - 

T continuous - 

ii but increasing - 
Thick but decreasing - 
» occasional . - 
»€ continuous - : 


Slight occasional  . - 
» continuous . - 
» but increasing $ 
Moderate but decreasing - 


T occasional 4 
» continuous s i 
» but increasing - : 
Heavy but decreasing - x 
» Occasional .- ^ : 
» continuous - P 
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Slight occasional - - - 60 
» continuous - - - 6l 
, but increasing - - 62 
Sowo Moderate but decreasing - - 63 
SO and " occasional 7 j 64 
h T vi continuous — - - 65 
RS i but increasing - - 66 
Heavy but decreasing - - 67 
, occasional . - - 68 
„ continuous - - - 69 
Slight occasional - - - 70 
' „ continuous” - - - 71 
, but increasing - 5 de 
Moderate but decreasing - - 73 
Sleet or rain se occasional - - "74 
and snow 5 continuous - - 75 
| js but increasing - - "76 
Heavy but decreasing - - 77 
, Occasional - - - 78 
, continuous - . "9 
Slight occasional - . - 80 
„ continuous - - - 81 
, but increasing - 82 
Moderate but decreasing - - 83 
Hail or rain " occasional - 84 
and hail a continuous . - 85 
5 but increasing - - 86 
Heavy but decreasing - - 87 
, occasional - - - B8 
, continuous - - - 89 
Slight without hail - - - 90 
„ with hail - - - 01 
Moderate without hail - - 92 
Thunder i with hail, i * 93 
: Heavy without hail (without 
storm gale) - : i . 94 
with hail (without gale) 95 
. without hail (with gale) D6 
, with hail (with gale) - 97 
, i uall without hail - - 98 
Line squall {© ie in with heil f . 99 
CODE 3 (c). 
Code for characteristic of barometric tendency. 

X The baro- 
0—0 or + Steady or rising - | meter is 
1=+ 0 Rising then steady - | now higher 
2=+- . Rising then falling - V than of 
3— — +or0+ Falling or steady | the same 
then rising - - | as. 3 hours 

4=Unsteady+ Unsteady but rising ago. 
oe ilies. eee 
j= — Falling then steady - | now lower 
J= = Falling then rising - | than i 
S—0— or--— Steady or rising, | the p 
then falling Tons S hours 

9=Unsteady— Unsteady but falling | a go. 
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CODE 4 (b) 
Code for amount of barometric tendency. 


If the figure taken from the barograph (half 
millibars per three hours) is less than 10, the figure 
itself is reported whether the tendency is up or 
down. 

If the figure taken from the barograph is one of 
the numbers 10,11 . . . .. 19 the second cypher is 
reported and the wind direction modified by adding 
33 (see Code 1). | 

If the figure taken from the barograph is one of 
the numbers 20, 21 . . . .. 29 the second cypher is 


67 (see Code 1). 

If the figure taken from the barograph is greater 
than 29 report the figure 9 and add 67 to the wind 
direction number, i.e, numbers greater than 29 


are reported as 29. 


CODE 5 (W). 
Code for past weather. 


Q0 — Fair or fine (b or bc). 
12 Cloudy. 

Without precipitation 4 2— Overcast continuously. 
3—Fog or mist. 
4-— Thick fog. 


5= Passing showers. 

6=Rain or drizzle. 
Precipitation - -4 7=Snow or sleet. 

8— Hail or rain and hail 

9 =Thunderstorm. 


In using this code the number should be taken 
which describes the most important feature of the 

ast weather not already reported by the two 

gures for “present weather” and “ general 
character." This is usually the largest number 
of the scale appropriate to the occasion. In any 
case in which the two figures for ‘‘ present weather 
and general character” describe fully the past 
weather also, then the appropriate single past 
weather figure should be reported in confirmation ; 
e.g., in the case of heavy continuous rain without 
fog or mist, the present weather figures would be 
59 and the past weather figure would be 6. 


CODE 6 (V). 
Code for visibility. 
Code No. 
for Letter. 
Telegm. 
0  XorA Objects not visible at 50 yards 
1 BorC - s 200  . 
2 D " s 550 s 
3 E - T 1,100 T 
4 F " - 2,200 d 
5 G A s 4,400 js 
6 H - j 4} miles 
7 I LEO oe (E oe 
8 JorK "5 - 18) , 
9 L Objects visible above 18} ., 
The letters refer to objects at the following 
distance and a letter is used to indicate that the 
object with which it corresponds is visible. | If 
object A is not visible the letter X is used. 
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Object. Distance. 
A- - - - 25 yards 
B - : - $0 ,, 
C- - - 100 5 
D - - - 200 ,, 
E - - . - $50  ,, 
F- - - 1,100 ,, 
G- . - -2,200  , 
H - - 4,400 i5 
I- - - - 4} miles 
Ts. s dx a Th us 
K - : - 124 ,, 
L - . - - 18} ,, 
Fog or f scale (for entries of ‘‘ weather "'). 
Object Entry 
Visible. in Register. Description. 
X . Bf Very dense fog. 
A . 7f Dense fog. 
B - 6f Thick fog. 
C - 5f Rather thick fog. 
D - 4f Fog. 
E - 3f Moderate fog. 
a i d - Mist or thick haze. 
i S T Slight mist or haze. 
J 
3i No entry of f or z. 
L 


Code 


i 
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CODE 7 (H). 
Code for Relative Humidity. 


The code figure 


can be obtained directly from 
the table readings of the dry bulb and wet bulb 


Relative 
Humidity. 
95—100 per cent. 
90—94 " 
80— 89 a 
70—79 5s 
60—69 " 
50—59 » 
40—49 T 
30—39 - 
20—29 " 
10—19 T 


thermometers by means of table of H.O. 2a. 


í 
© © Oa! ee ae 


CODE 8 (A, a, c). 
Code for form of cloud. 


Form of cloud. 


A. St. 
St. Cu. (or Mammato- 
Cumulus). 


St. or Fr. St. 


CODE 9 (h). 

Code for height of base of lowest cloud. 
Code 
Number. Height of base of cloud. 
0 - 0— 50 metres - 0— 150 feet. 
] - 50— 100  ,, - 150— 300 ,, 
2 - 100— 200 ,, - 300— 600 ,, 
3 200— 300  ,, - 600—1,000 ,, 
4 - 300— 6000  ,, - 1,000—2,000 ,, 
5 - 600—1,000  ,, - 2,000—3,000 ,, 
6 - 1,000—1,500  ,, - 3,000—5,000 _,, 
7 - 1,500—2,000 ,,, - 0,000— 6,500 ,, 
8 - 2,000—2,500 _,, - 60,500— 8,000 ,, 
9 - no low cloud - - no low cloud. 


CODE 10 (RR). 
Code for amount of rainfall. 


For amounts of 0-7 millimetres or more report 
the amount to the nearest whole millimetre, e.g., 


17-2 mm. 


reported as 17. 


For amounts 0-1 to 0-6 mm. use the following 


code -— 
91 


ocococoo 
Co Ot Ba o» b 


- - Some rain but not measurable, 

- - More than 90 millimetres. 

- - Measurement impossible or 
unreliable. 


CODE 11 (r). 


Code for time of beginning of rainfall. 


«08-1: 5 wot -- 


no rain. 
0—1 hours before the time of observation. 
1—2 2 


above 10 
no observation. 


CODE 12 (S). 


Code for state of sea and character of swell. 


e 
' 
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- no swell . . 

- moderate swell }Calm or slight sea. 
heavy swell - 

no swell . - 

moderate swell Moderate sea. 
heavy swell - 

rather rough sea. 

rough sea. 

very rough sea. 

mountainous sea. 


QUESTIONS AND ANSWERS 


NOTE —This section of the magazine is placed at the disposal of ali readers who wish to receive advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules.—(1) Questions should be numbered and written on one side of the 
paper only, and should not exceed four in number. (2) Queries should be clear and concise. (3) Before sending 
an their questions readers are advised to search recent numbers to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) AU queries must 
be accom panied by the full name and address of the sender, which is for reference, not for publication. Queries 
will be answered under the initials and town of the correspondent, or, if so desired, under a '* nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. 


S.H. (Woolwich) encloses a diagram of his set 
(Fig. 1) and asks (1) For a general criticism, 
especially regarding the optimum wavelength for the 
C Mark IV amplifier, and concerning a condenser 
which he proposes to put across the H.T. battery. 
(2) Whereabouts in the set could he instal a reaction 
cou for C.W. reception. (3) He has made a frame 
aerial with 30 turns of 30 S.W.G. in a 4' frame 
spaced 1 cm., but can get no signals. He asks why 
thie is, and whether the frame is all right, and what 
wavelength tt would tune to with a 0-001 mfd. 
condenser. (4) If his receiver should get signals 
from U.S.A., and also long-wave, European stations 
tf tuned to their wavelengths. 

(1) The set is all right, but the amplifier is a low- 
frequency amplifier and therefore works equally 
well on all wavelengths. The condenser X will 
help a little, but not much. 

(2) For C.W. reception cut out the crystal and 
use H.F. terminals, best with a condenser and 
leak in series with L. Insert the reaction coil in 
series with the plate of the first valve and place 
0-003 mfd. condenser across the transformer 
coil in this plate circuit to by-pass H.F. currents. 

(3) The resistance is much too high. Use very 
much thicker wire, e.g., 16 S.W.G., or, better, 
7/24 S.W.G. Further, at least one stage of H.F 
amplification is necessary (or good condenser and 
leak rectification with reaction). A frame of the 
dimensions you specify would tune to about 
700 ms. with a 0-001 mfd. condenser. 


> 


~ 


(4) Yes; U.S.A. signals will be difficult but should 
be possible with a good condenser and leak 
rectification. 

W.H.D. (Elvet Moor).—(1) In common elec- 
trical practice the term rectified current is used 
for current consisting of unidirectional impulses 
only. In wireless practice, however, it is more 
commonly used (as in your reference to Bangay) 
for any change in the average current in a circuit 
caused by the impression of H.F. currents upon it. 
Rectification in a wireless sense may even be re- 
garded as the transformation of radio-frequency 
currents into audio-frequency, though the term 
itself is .very unfortunate when used in this 
connection. 

(2) As you suggest, rectification is quite possible 
with a crystal not possessing unilateral con- 
ductivity if a potentiometer is used; the only 
essential point is that the characteristic must possess 
definite bends at one or more points. 

(3) Yes, quite correct; ecf., Fig. 5, page 7 — 
a cycle of an A.C. corres ponding to two half periods. 

J.P.R. (Reigate) encloses an elaborate circutt— 
a diagram of an “arc and B cab receiving set." 
The diagram shows variable H.T. batteries and grid 
condensers without leaks. He asks (1) For a criticism 
of the circuit; if unsuitable, for a suggestion for 
another two-valve circuit. (2) If the enclosed circuit 
will receive C.W. and telephony. (3) If a crystal 
detector could be advantageously inserted in the 
spark circuit. (4) If V.24 valves could be used to 
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good purpose, and 4f any of the variable condensers 
could be dispensed with. 

(1) The above-mentioned features of the circuit 
show that it has been designed for soft valves. 
With hard valves a variable H.T. battery is un- 
necessary and a grid leak essential. Wo think 
that the circuit is out of date and unnecessarily 
complicated. See reply to J. T. (South Shields) 
in the issue of January 8th, page 730, for a suitable 
two-valve receiver circuit. The closed circuit for 
your receiver would take the place of the frame 
serial circuit. 

(2) Yes, with soft valves ; 

(3) We hardly think so. 

(4) Only with grid leaks. As regards ilie 
condensers we advise you to start afresh rather 
than simplify the circuit. 

C.E.B. (Branksome Park) sends a sketch of a 
receiver (Fig. 2) and asks (1) For the inductance 
of the coupler windings, and to what range they will 
tune. (2) What ts the cause of noise in the telephones. 
(3) If we can suggest a better circuit. (4) How to 
tune for tele phony— 

(1) Coil A=8” x5” of No. 28=15,000 mhys. 

Coil B=7” x44" of No. 32=14,000 mhys. : 

(2) You do not give enough information for us 

to say. 


otherwise doubtful. 


Fig. 2. 


(3) The set is fairly good, but the condenser C 
is hardly necessary. The set will tune to about 
4,000 ms. without it; if used it should not exceed 
:0003 míds. The condenser C, is not required 
across B, which is only functioning as a reaction 
coil. Put C, across the primary of the first iron- 
cored transformer to bye-pass H.F. currents. 
When using an auto-heterodyne arrangement of 
this type a grid condenser and leak is undesirable 
and is better omitted. 

(4) Weaken the coupling till the set ceases to 
oscillate. 

M.P. (Bussum) asks for data for intervalve 
L.F. transformers for use with (a) a French valve, 
(6) a V.24 valve. 

In either case windings of 4 and 14 oz. of No. 44 
will be about right. The exact values are not 
very critical 

M.G.S. (Edinburgh) (1) Sends a sketch of an 
aerial (Fig. 3) forcriticism. (2) Sends sketches of two 
suggested iypes of variable condenser (Fig 4a and b) 
for cniticism. (3) Asks how to eliminate the 
commutator ripple from a D.C. supply used for 


31 


H.T. purposes. (4) Asks if a Mark 3 recewer 
L.F. amplification would be any use for the Trans- 
atlantic tests. 

(1) The aerial is very fair, but use much longer 
spreaders than 2’ 6”, The results should be 
ae better with the instruments at the other 
en 

(2) The tubular type should be fairly satisfactory 
if carefully used, but would not be capable of very 


Fig. 3. 


accurate calibration. We do not like the disc 
type, partly because the capacity would be very 
small until the distance between the plates was 
very small, and also because in the latter case the 
variations of capacity on screwing down would 
be very irregular owing to the inequalities in the 
screw bearing, etc. 

(3) Earth each main through a large and reliable 


Fig. 4. (b.) 


condenser. Also put a big condenser across the 
mains. 

(4) No, you are unlikely to get results without 
H.F. amplification. 

C.W.H. (Sydenham).—(1) No. 

(2) Something of the kind will appear shortly. 

(3) Possibly FL (Paris) but cannot identify 
from data given. 

(4) Chelmsford is not giving telephony pro- 
gremmes at present, as the station is engaged on 
other work for an indefinite period. 

G.D.A. (Hungerford) asks (1) Could the discharge 
from a special induction coil be adequately rectified 
and levelled to supply a current of a few milliam ps 
at about 400 volts for wireless telephony. (2) Would 
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a small 8-pole permanent field magnet, continuous 
current generator wound with very fine wire,cou pled toa 
motor worked from filament batteries, be sufficiently 
stable for telephony. (3) For any information as 
to the generator used in the R.A.F. W.T. telephone 
sets. 

(1) An arrangement of this type has been tried 
and is used by De Forest for telephony. While of 
possible utility for telegraphy, it is very difficult to 
arrange for telephony, owing to the irregularity of 
the coil discharges. A transformer of A.C. with a 
rectifying valve is quite a workable solution. 

(2) There is no theoretical objection to this, but 
the practical construction would be very difficult, 
and it would not be easy to get enough power output 
at the required voltage. 

(3) Various generators have been used; D.C. 
machines of fairly normal construction for voltages, 
we believe, up to 1,000. We cannot identify the 
particular sets you are thinking of from the in- 
formation you submit. 

A.W.F. (Stone) has three transformers marked as 
follows: (1) Earth to valve with B terminals marked 
OP, OP, OS OPS OP, IP IS OP,. (2) Intervalve 
with 4 terminals marked OS OP IS IP. (3) Valve 
to tele phones with 4 terminals marked OS OP IS IP. 

These transformers are for a low-frequency 
amplifier. P and S signify primary and secondary, 
I and O the beginning and end of the windings 
respectively, the first transformer having a variable 
primary. Connect up as for an ordinary double 
note magnifier on these lines. _ 

A.C.B. (Putney).—(1) Can only get signals 
in his single circuit crystal receiver when the A.T.C. is 
shunted. He asks why this is. (2) Asks if it 
would be advantageous to interspace the plates with 
paraffined paper and bring them closer. (3) Gives 
a diagram of a single valve receiving circuit, and 
asks if it would be satisfactory. (4) Asks if on 
application he can get his ordinary license extended 
80 as to allow him to use valves. 

(1) Your A.T.C. has far too small a capacity. 

(2) Certainly, bring them closer. Paraftined 
paper is & doubtful expedient, but you might try it. 
Alternatively increase the number and size of 
plates or make an additional block condenser to 
bring the capacity value up to 0-01 míds. 

(3) A very tricky circuit. With extremely 
loose coupling very good results might be obtained. 
Your condenser will do for the closed circuit but 
the A.T.C. should be 0-01 mfds. The circuit 
would be unlikely to be sanctioned by G.P.O. as 
the aerial would be very likely to radiate. 

(4) Yes. 

ACTONIAN (Acton).—Your best course of 
action depends on whether you are more interested 
in results or in the means by which they are 
obtained. We would advise you, in any case, 
to get some experience of your subject before 
spending a lot of money on elaborate sets. Why 
not, in the first instance, join a wireless club ? 
With regard to your queries : 

(1) Amateur receiving sets can be installed to 
operate with certainty at moderate wavelengths 
(up to about 8,000 ms.). Owing to P.M.G. limita- 
tions as to aerial, longer wavelengths become 
increasingly difficult to receive. You should bear 
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in mind that “‘ ready-made " receivers are apt to 
go wrong, and the faults are difficult for a beginner 
to locate. 

(2) Yes, at the cost of additional complexity. 

(3) We believe you will find the apparatus 
offered by each of our advertisers trustworthy. 
It would be difficult, and as you will appreciate, 
undesirable for us to advise one maker's goods in 
preference to any other's. 

(4) Bangay is the most suitable book that we 
know. We think you will not go far in W.T. 
without a mastery of first principles. 

GRID (Herts) gives a diagram of a circuit on the 
lines of the April Vith “ Crystal receiver with valve 
amplifier," but showing a grid condenser and leak. 
He asks (1) For criticism of the circuit, and corrections 
in the coil. windings if necessary. (2) What valve 
he should use. (3) Could a glass tube (6]"' x 2'' x 1^") 
be used as the dielectric of one of the variable condensers 
by covering the outside with foil and the inside with 
metal tube, giving a total overlap when closcd of the 
same length as the glass. (4) What would be the 
approximate wavelength range of this circuit. 

(1) The grid condenser and leak are unnecessary, 
as you are employing other means of rectification. 
The circuit is otherwise correct, except for values 
(see below ). 

(2) You have a very wide field of choice. 
Probably R type would be suitable, but only 4 
volts are required on the filament. You should 
arrange your filament battery accordingly. 

(3) The capacity would be far too small for the 
values you specify. 

(4) Up to about 2,500 ms. (aerial). Your A.T.C. 
is too small; it should be 0:01 mfds. Your 
reactance coil is too large. Wind with No. 26 
S.W.G. and it will then tune to the same wavelength 
as the aerial. 

J.K.W. (Liverpool).—(1)We cannot give you 
the maximum wavelength when you only state 
that your inductance “tunes alone to 600 ms." 
You must furnish its inductance value, or particulars 
to enable us to calculate it. 

(2) This is very difficult to predict. With a 100ft. 
aerial and a crystal set operated skilfully, you might 
expect, under average conditions (a) to hear a ship 
at night at a range of 100 miles. (b) To hear such 
stations as Cleethorpes, Poldhu, Cullercoats, subject 
to tuning being satisfactory. 

(3) For the best results with crystal use a two- 
circuit receiver. At any rate, your condenser is 
far too large. You would do well to employ it in 
series with your A.T.I. and wind some extra coils 
to bring the latter up to higher inductance. 

(4) A rotary make-and-break is the usual type of 
interrupter for C.W. reception. It could go in 
the earth lead of the receiver quite satisfactorily. 

J.C.H. (Fairhaven).— (1) Your aerial is some- 
what screened by the house, but should enable you 
to receive large European stations satisfactorily 
with a good single valve circuit. 

(2) Inductance is about 42,000 mhys. 
length depends on the circuit. 

(3) The diagram is fairly sound, but connect one 
end of your A.T.I.-to earth, one slider to the aerial 
and the other slider to the grid condenser. We 
note that you use dry batteries and a Leclanche 
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BURNHAM & CO. 


MANUFACTURERS OF WIRELESS 


THE BURNDEPT III. 
ULTRA RECEIVER 
(Patent Applied For) 


N instrumentof entire- 

ly new design, embody- 
ing all the latest practice, 
giving the advantages of 
both radio and audio 
frequency amplification 
permitting the use of 3 
valves in 4 combinations 
by means of theingeniously 
arranged switches. The 
centre valve is for recti- 
fication and can be used 
alone or in combination 
with one or the other or 
both amplifying valves— 
the left hand giving radio 
frequency amplification— 
the right hand audio 
frequency amplification. 


She 


WIRELE 
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Size of Receiver 14x 12x5 


PRICE 6P. NET 


DEPTFORD 
LONDON, S.E. 8 


APPARATUS 


*! Used with Burndept or 
Duo-Lateral coils it gives 
constant amplification 
from 160-24,000 metres, 
magnifying the original 
signal about 250 times— 
and there is no howling of 
the valves. 


Results are Marvellous 
Perfect for Telephony 
and the Dutch Concert 
Bandoeng, Java, 9000 
miles easily read 
through jamming 


"I Requires 6 volt accu- 
mulator and 50-60 volt 
plate current low resistance 


| ‘phones (120 ohms) and a 


‘phone transformer should 
be used. Can befitted with 
coil holder for Burndept 
or Duo-Lateral coils. 


PRICE—Receiver only (high-class instrument finish) in stock ... £25 


TO ORDER—FITTED INTERNALLY WITH TELEPHONE TRANSFORMER £110 BXTRA 


Payment by instalments can be arranged if desired. 


FITTED EXTERNALLY WITH TRIPLE COIL HOLDER £2 2 


Further particulars on application 


LONDON Z5 19 HAND COURT, HIGH HOLBORN ,. r. O READ, uin: 


WESTON 


STUDENT'S 
GALVANOMETER 


Model 375 Galvanometer 
is amoving coil instrument 
with a uniformly divided 
scale 2:35 inches long. 
Its resistance is approxi- 
mately 29 ohms and the 
current required for a 
millimeter (1 scaledivision) 
deflection is 20-25 micro- 
amperes. 


WESTON ELECTRICAL INSTRUMENT CO,, LTD. 
(8 Audrey House, Ely Place, Holborn, E.C. 


Telephone: HOLBORN 2029. Telegrams and Cables: " PIVOTED, LONDON. 


i uf 


Sea i a 
(Fe 


THE BRITISH SCHOOL 
F TELEGRAPHY £4 


179, CLAPHAM R= 
LONDON. SW. 


fj) “853 


EXPERT TRAINING FOR YOUNG GENTLEMEN (15-25) IN INLAND, CABLE & WIRELESS TELEGRAPHY. 
Good appointments are open to our studente as soon as qualified, the demand for Skilled Operators in all Services being greater 
than the supply. Special Short Course suitable for men wishing to obtain Government Certificate and enter the service of 
the Marconi Co. At several recent Government Exams. al! candidates obtained Ist Class Government Gertificate. No Branches 
or Posta! Tuition. Fees moderate. Recognised by the War Office, Admiralty. Wireless Telegraph and Cable Companies. 


WRITE FOR PROSPECTUS. A. W. WARD (Manager). ‘Phone: BRIXTON 215 
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SOME NOTES ON WIRELESS RECEPTION 
Bv PurriP R. Coursey, B.Sc., A. M.I.E.E. 


H EN endeavouring to pick up wireless 

signals we are most usually concerned 
with obtaining the loudest possible sounds 
in our telephones with the simplest possible 
apparatus. Unfortunately, such methods are 
not entirely without their attendant dis- 
advantages, and it is the purpose of this note 
to Indicate some wavs tn which these can be 
avoided, at least in part. 

Qt course, if merely a simple receiver 
with crystal detector is employed, there are 
no particular troubles to be contended with, 
but difficulties are apt to arise when valve 
detectors are used. ] am referring in par- 
ticular to the radiation that almost always 
takes place when receiving C.W. i 
bv the heterodyne method, or one of 
modifications. 

When a single crvstal detector is used in 
the well-known manner, the crystal acts in 
the main as a rectifier of the highsfrequency 
potential differences applied to it from the 
tuner circuits. Since such a detector is 
only available without further addition for 
receiving * spark " signals, there is no question 
of the necessity of local oscillations and 
consequent radiation. Of course, when all 
factors are considered there must always 
be sme radiation from a receiving aerial 
when signals are being heard, since the 
mere fact that sounds are perceived in the 
telephone means that there must necessarilv 
be small high-frequency currents flowing 
in the aerial wires—these high frequency 
currents being induced in the aerial bv the 
action of the passing aether wave. The 
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mere presence of these currents, however, 
in the svstem of elevated aerial wires— 
whether or not they are being utilised by 
the detector—means that aether waves are 
being established by these currents. and 
radiated from the aerial, just as such waves 
would be established by larger high-frequency 
currents set up in the same aerial, when it is 
used for ordinary transmission purposes. 
These currents, however, are very small, 
and ordinarily their radiation effects are not 
appreciable, althouzh it isoften possible to detect 
the presence of the radiation of waves trom 
them, given suitable conditions. “This phe- 
nomena is usually termed “ re-radiation ” 
from the receiving aerial. 

‘The case is somewhat different when we 
are concerned with the reception of C.W. 
signals, as unless some form of .“ tikker " 
or “chopper” is employed at the receiver 
or transmitter, it Is usually necessary to make 
use of the heterodyne principle in one or other 
of its forms. As is well known, the main 
principle of the heterodyne consists in the 
combination of a locally generated high- 
frequency oscillation with the incoming 
high frequency current, the frequencies of 
the two currents being slightly different 
so that beats are set up by their interaction. 
In the original form of heterodyne the local 
oscillations Were set up by means of a separate 
source of high-frequency currents, included 
In a circuit entirely distinct from the receiver 
itself, but feeblv coupled thereto. It was 
found long ago that this arrangement could 
be simplified when three-electrode valves 
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were used for detector, by combining 
together into the one valve the functions, both 
of detector and local oscillation generator. 
This arrangement is usually referred to as 
‘* Autodyne " reception (as distinct from the 
above-mentioned separate heterodyne—or 
simply ‘ ‘heterodyne "), since the oscillations 
are set up in the receiver itself. One of the 
simplest circuits for autodyne reception con- 
sists merely of a tuning coil joined between 
the aerial and earth, with sometimes a variable 
condenser in parallel for long wave reception, 
and the grid and flament terminals of a 
detecting valve joined across the same coil— 
a grid condenser and leak, or a grid potentio- 
meter being interposed to ensure adequate 
operation of the valve as a detector. In 
the anode or plate circuit of the valve, a 
reaction coil is included, which is magnetically 
coupled to the aerial loading coil so as to 
provide the necessary retroaction between 
the grid and anode circuits to enable the 
valve to set up oscillations so that beats may 
be formed with the incoming oscillations. 
It is obvious from the most cursory inspec- 
tion of this circuit that these local oscillations 
are traversing the whole of the actual receiving 
aerial circuit, and therefore that they will 
cause aether waves to be radiated. This 
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radiation will be very much stronger than the 
* re-radiation " referred to above, and will 
take place the whole time that the valve is 
in operation quite apart from whether or not 
any signals are being received. All other 
receiving stations in the vicinity of the receiver 
that is radiating in this manner will be able 
to hear this continuous radiation, and if 
attempting to work on or near the same 
wavelength will experience interference from 
it. Apart altogether from any question as 
to whether the use of such apparatus is per- 
missible under the amateur licensing con- 
ditions in force in this country, every user of 
it should bear in mind the work that others 
may be carrying out, and therefore avoid all 
such possible causes of interference. 

Bv using an inductive coupling between 
the aerial circuit and the above arrangement, 
some improvement is possible as “ecard: 
reducing the unwanted radiation; while 
still better results are possible from the use 
of a separate heterodyne inductively coupled 
not to the aerial circuit but to the secondary 
circuit of the receiving tuner as shown in 
Fig. 1. Unfortunately, such an arrangement 
involves the use of more apparatus than the 
simple autodvne, while it is also more difficult 
to adjust until one becomes accustomed to 
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the best wavs of effecting the tuning opera- 
tions. In Fig. 1, L, represents the variable 
tuning inductance for loading up the aerial 
to the required wavelength, and C, the aerial 
series tuning condenser, which may be 
cut out of circuit if not required, or 
alternatively connected in parallel. with the 
aerial circuit. “The coupling between the 
aerial circuit and the closed tuned secondary 
circuit L4 La C} is shown as provided by 
the coupling coil La but if preferred this may 
be omitted and the coupling provided by plac- 
ing the coils L, and Lg in inductive relation 
to one another, as is generally done in most 

" looe-couplers" If, however, the circuit 
is required for long wave reception, the large 
quantity of wire necessary on both coils 
L, and L4 often renders difficult a proper 
adjustment. of the coupling between them 
unless thev are placed several feet apart— 
in which case adjustments mav generallv be 
effected most easily by the use of the additional 
coupling coil La consisting of a few turns of 
wire wound on a suitable former, and placed 
fairly close to the coil Ls. V4, T, C, R, B, 
B, constitute an ordinarv form of detecting 
valve circuit with grid condenser and leak. 
In series with the secondary circuit, L4 C, is 
placed a second coupling coll L4, containing 
a few turns of wire only, and provided with 
suitable leads for enabling it to be brought 
some little distance from the remainder of the 
receiving apparatus, and placed in inductive 
relation to the separate heretodyne unit, which 
is indicated inside the dotted lines. 

‘The heterodyne unit consists simply of an 
oscillating valve circuit, preferably provided 
with its own filament and high-tension 
batteries. "The circuit shown is a simple 
one to use for the purposes of this. heterodyne 
unit, and consists of a coil L, the winding of 
which i is divided in or near the centre into two 
parts L4 Lg, with the blocking condenser 
C, of the order of 0-01 mfd., connected 
between them and across the H.T. batterv 
B,'. ‘Tuning is effected bv the variable 
condenser Cy, joined i in parallel with the whole 
coil Ls l4. 

The object of providing the separate 


coupling coil L, in the secondary circuit is 
primarilv to enable it, and the heterodvne, 
to be separated from ‘the remainder of the 
receiver, so as to prevent accidental coupling 
of the heterodyne to the aerial circuit, and 
consequent increase of the undesirable radia- 
tion. 

Unfortunately, not even this arrangement 
will entirely cure the trouble, as there will still 
be some heterodyne radiation from the aerial 
since there is a small coupling, through the 
receiver windings, between the aerial and the 
oscillating valve. Unfortunately, too, the 
circuit involves much more trouble in adjust- 
ments and tuning up, and hence is not nearly 
so easy to operate as a simple autodyne. 
As, however, it is a step in the right direction 
of reducing the unwanted radiation, its use 
is recommended. A little practice in adjust- 
ment will render its use much easier. Various 
other circuits have been suggested by different 
workers to overcome this radiation, but the 
majority are in principle similar to the one 
Just described. 
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In order to secure a really effective elimina- 
ton of the heterodvne radiation when 
receiving, it is necessary to remove the point 
of application of the heterodyne oscillations 
further from the aerial. “his can, to some 
extent, be accomplished bv coupling the 
heterodyne oscillator to the output, or plate 
circuit, of the receiving valve shown in Fig. 1, 
instead of to the secondary circuit L4 L4 ron 
With a single detecting valve, however, this 
method is scarcely practicable. It is workable, 
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however, when two or more valves are used 
for reception, the first one or two being 
employed exclusively for high-frequency 
amplitication, and the heterodvne oscillator 
coupled to the series immediately before the 
detecting valve. In Fig. 2, the heterodyne 
is showii. as coupled on to dé grid circuit. of 
the detecting valve Vs, which is the third 
valve in the series, the first two of which, 
V,and V, are emploved for high frequency 


amplification. Similar arrangements for use 
with resistance-capacity coupled, or other 


arrangements of multi-stage amplifiers, will 
be obvious from this diagram. 

It is suggested that the use of some such 
circuit as the one here suggested would be 
found efficacious in reducing the heterodyne 
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radiation almost to zero, provided that 
accidental couplings between the heterodyne 
and the aerial circuits are avoided ; and that 
by the use of some such circuit we shall be 
able to receive all the signals we wish to 
without In any way interfering with the work 
of others in our vicinity. 

It mav, perhaps, be thought that, the 
seriousness of the effects of this heterodyne 
radiation have been overemphasised in the 
above, but this view may be moditied when it 
is recollected that many tests have shown that 
the radiation from a single valve used as a 
direct coupled autodyne receiver can cause 
serious interference to other stations at 
distances of over 5 miles from the receiving 
station where the oscillating valve is in use. 


TELEPHONY ANDITS APPLICATION TO WIRELESS: 


A SIMPLE EXPLANATION 
By J. F. Herp, A.M.I.Radio F. 


(Continued from page 5 of last issue.) 


The essential principles of radio telephonic 
communication, as at present generally 
practised, are shown in Fig. 10. 
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The arrangement consists of an ordinary 
C.W. transmitter, which, when no speech is 
occurring Is simplv radiating i its normal C.W., 
as in Fig. lO (a). A tuned and xon- sil ying 
receiver will be atfected in the same manner, 
so that Fig. 10 (7) also represents, to a ditferent 


scale, of course, the result in the receiving 
aerial. Rectification of these continuous 
and unheterodvned oscillations (bv either 
valve or crystal) will effectively cause in 
the receiving telephones a steadv current as 
shown in Fig. 10 (e). 

Speaking into the microphone at the trans- 
mitting station must now cause the amplitude 
of the radiated C.W. to be varied, this variatian 
of amplitude (or crest value of each oscillation) 
being in accordance with the speech. “This 
condition is shown in Fig. 10 (4), which will 
also show the nature of the oscillations 
which are now set up in a tuned receiving 
aerial. | 

Rectification of these vocally modulated 
oscillations will now cause the current 
through the telephones to be varied, as in the 
curve of Fig. 10(c). "This low frequency or 
audio frequency will follow the variation of 
the amplitude of the received oscillations, 
and will therefore be in accordance with speech. 
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‘This vocal modulation of the radiated 
C.W is secured by several different methods. 
With the first C.W. transmitters, using arcs, 
the usual practice was to insert the microphone 
directly in the aerial, so that variation of 
microphone resistance automatically caused 
variation of radiated amplitude. With power- 
ful arc transmitters the ordinary types of 
microphone, already described, were quite 
unsuitable, and many cunibrous devices were 
produced to deal with the heavy currents 
involved: The development of the valve 
transmitter has now rendered it possible to 
effect the modulation in low voltage and low 
current circuits, so that ordinarv microphones 
can he emploved, and the arrangement of 
inserting. the microphone in the aerial circuit 
is now employed in only the lowest powered 
sets. 

A simple C.W. valve transmitter is shown 


in Fig. 11. 
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Simple C,W. Valve Transmitter. 


It consists of the ordinary reaction circuits, 
with either a variable or a suttable fixed 
coupling. When the kev is open the grid, 
wholly insulated trom the filament bv he 
condenser C, acquires a negative potential of 
su ficient vale entirely to stop the anode 
current. Closing the key shunts C by a 
suitable resistance R (dependent upon the 
valve and the voltages in use), thus allowing 
the mean grid potential to assume some less 


negative value so that a current Is started in 
the anode circuitand the usual reactions occur, 
setting up continuous oscillations in the 
aerial indicated on the hot wire ammeter A. 

A single-valve transmitter of this type can 
be verv easilv modified for telephonic trans- 
mission, as shown in Fig. 12 - 


HT 


Fig. 12. 
Sim ple One- Valve Telephony Transmitter. 


(A) 


In this case the high resistance secondary $, 
of the transformer ‘1, replaces the resistance 


R of Fig. 1l. Fig. 12 thus amounts to 
Fig. 11, with the key permanently closed, 


while, of Course, an operating kev can quite 
well be inserted, if desired, for Morse, being 
closed for telephonv. 

The aerial of Fig. 12 thus continuously 
radiates C.W., as in Fig. 10 (a). 

Speaking into the microphone M, Fig. 12, 
varles the current through the primary P, 
of the transformer 'T. “This causes vocal 
frequency voltages to be induced in 5, and these 
are impressed upon the grid of the valve, 
through which thev varv the amplitude of the 
anode: current and of the aerial oscillations, 
thus fultlling the conditions of Fig. 10 (b). 

This method of modulation ts only suitable 
for short ranges, but, as it employs only one 
valve, it is suitable "m amateurs as an initial 
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and not too expensive venture in radio 
telephony. 

Fig. 13 illustrates an arrangement of 
modulation which has been used with great 
success beth in this country and America. 
Developed originally in this country for 
aircraft purposes (as described by Major 
C. E. Prince in Journal I E.F., Vol. 58, page 
377), it has since been used extensively, both 
for aircraft and ground station purposes. 

‘This system depends on the fact that if a 
steady anode voltage be applied to a C.W. 
transmitter, Continuous waves of uniform 
amplitude will be emitted (as in Fig. 10 (a)). 
Any change that occurs in this anode voltage 
will immediately be reflected in a change of 
the radiated amplitude, and if the voltage 
be caused to vary rhythmetically in accordance 
with speech, the amplitude of radiation will 
fluctuate in like manner, as in Fig. 10 (b). 

In Fig. 13, the left-hand part is simply 
an ordinary C.W. transmitter, with the key 
permanently closed, and a highly inductive 


iron-cored choke inserted in. the H.T. 
| 
OSCILLATOR OR MODULATOR OA 
POWER VALVE CONTROL VALVE 
qe 
c3 T 
I I 
que E @ QI 
c3 S (VIX. Y Se 
mw es - l C»P 
e dum = | SS M Nie 
LE A ~ C > 
C 
«n» 
4 
$ CJA CHOKE 
TẸ 
* 5 HT ! 


Fig. 13. 
Telephony Transmitter using separate Oscillator and 
Control Valves. 


positive lead. ‘The associated valve is usually 
known as the power valve or oscillator. 
The microphone is joined, through its 
transformer (for the usual reason), to the grid 
circuit of another valve known as the control 
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valve or modulator. Speaking into the 
microphone causes e.m.f.’s varying at vocal 
frequency, to be impressed upon this grid 
circuit. ‘This naturally tends to cause cor- 
responding fluctuations of anode current in 
the power valve. ‘These fluctuations are, 
however, opposed by the large inductance of 
the choke, and set up across the choke a 
varying P.D. ‘This varying P.D. of the 
choke is systematically added to or subtracted 
from the normal H.T. voltage, already active 
in the circuit. Asa result, the P.D. between 
the plates of the reservoir condenser C, varies 
at vocal frequency, and causes the necessary 
low frequency variations in anode current, 
and therefore, also, of the radiated C.W. 

For small or moderately powered sets, 
this arrangement gives very good modulation, 
and has many advantages, one being that it 
can be applied very easily in the form ot a 
separate unit or attachment to an existing 
C.W. transmitter. "Ihe ordinary filament 
battery is used in some cases, as shown in 
Fig. 13, to excite the microphone circuit. 
When used with larger valves employing more 
than say 6 volts for filament incandescence, 
a separate microphone battery is usually 
employed. A further refinement of the 
method consists in inserting a low frequency 
amplifying valve between the actual valve 
to which the microphone is joined and the 
oscillating system. “his causes wider fluctua- 
tions of H.T. voltage in the oscillator circuit, 
and therefore more effective modulation of 
the C.W., witn consequent increase of speech 
range. 

If it be desired to hear one's own speech 
in transmitting (usually known as “ Side 
lone" the aerial circuit can be re- 
arranged as shown in Fig. 14, and a pair of 
headgear telephones joined across the earth- 
lead condenser. ‘This re-arrangement of 
the aerial system is necessary to maintain the 
insulation of the H.T. positive lead from the 
earth, as this insulation. would, of course, 
be nullified bv the telephones. 

With this arrangement excellent indications 
are afforded of the working of the set. On 
switching on the H.T. a steadv reading should 
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immediately show in the hot wire ammeter. 
‘This indicates the normal C.W. radiation, 
t.e., that the oscillator valve and associated 
circuits are working correctly. Speaking 
into the microphone should now cause one’s 
own voice to be reproduced in the telephones, 
indicating that the control valve and its circuits 


are functioning. 
bx 
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= SHTI Fig. 14. 
Rearrangement of Aerial Circuit for ** Nide Tone” 


For the reception of wireless telephony 
any ordinary spark receiver is suitable. “This, 
of course, is due to the fact that although 
the initial gencration is C.W., the modulation 
causes the actual radiation during speech to 
be broken up at voice frequency, so that a 
heterodvning receiver is not necessary. If, 
indeed, a receiver with reaction coupling be 
used, the reaction must be short of causing 
the aerial permanently to oscillate, or the 
received speech is greatly distorted. It is a 


common failing with inexperienced operators, 
particularly in receiving telephony for the 
first time, to push the reaction too far. 

With wireless telephony, indeed, the only 
distortion that occurs is due to the instruments 
and not to the essential medium ot trans- 
mission as in line practice. “This immediately 
emphasises the vast possibilities of wireless 
telephony, and so great is this advantage that 
one is certainly justified in saying that if 
speech is ever to be transmitted over very 
great distances it will certainly be by wireless 
and not by wire or cable. 

The transmission systems described, suffer 
from the disadvantage that they necessarily 
involve switching, to change over from “ send” 
to “receive.” Duplex wireless telephony 
(by which speech both ways can occur 
simultaneously, or the listener can immediately 

"chip in,” as in an ordinary telephone), 
is a particularly difficult problem. ‘This 
is due to the difficulty experienced in shielding 
the receiver, so that it is not maintained in 
permanent oscillation by the much ‘more 
powerful transmitter oscillations. “This, as 
alreadv explained, would immediately distort 
speech. | 

Several methods of effecting this. have 
alreadv been described, but at the moment 
these can hardly be said to be commercially 
practicable. Certainly none of them are 
In daily use in this country, and on the air 
routes, civil and military, where telephony is 
in daily use, the ordinary switching arrange- 
ments still prevail. 

The problem, however, is of fascinating 
Interest, and 4s one of the more important 
helds for research by radio workers. 


NOTES 


Wireless Concerts. 


Ax a development of the Hague Concerts, a 
seheme has now been inaugurated under which 
Mr. Herman Darewski, the composer, will. give 
the Nederlandsche Radio Industrie the oppor- 
tunity of transmitting by wireless from their 
station at the Hague his latest musical successes, 
The concerts are expected to reach a radius of 
500 miles from the Hague. Transmissions. take 
place on Sundays from 2 p.m. to 5 p.m, GMT. 
and Thursdays from 8 p.m. to II pans GMT., 
on a wavelength of 1,100 metres. 
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Wireless and the Boat Race. 


In connection with the Oxford and Cambridge 
Boat Race of March 30th. wireless telegraphy was 
used on a launch which followed the crews, keeping 
in touch with a fixed wireless station installed near 
The station was able to keep the 
spectators in the well informed 
of the progress of the race by relaying the wireless 


Barnes Bridge. 
neighbourhood 


reports by megaphone. 


SECOND ANNUAL 
WIRELESS 


The Second Annual Conference of Wireless 
Societies affiliated with the Wireless Society of 
London was held at the Royal Society of Arts, 
John Street, W.C.2, on March Ist. 1921. 

Major J. Erskine Murray, D.Se., F.R.S.KE.. 
President of the Wireless Society of London took 
the chair at 3 p.in. 

The minutes of last year's Conference were read 
and confirmed, and the President. made a few 
announcements with regard to the arrangements 
for the afternoon and evening. (See p. 20 of our 
last issue.) 

"The agenda before the meeting was as follows :—- 

(1) That it be suggested to the Postinaster- 
General that he makes use of the Societies 
in policing the ether in transmission. and 
also heterodyne radiation in receiving. 

(2) That a list of all (amateur) holders of trans- 
imitting licences should be issued by him to 
the President or Chairman of each district 
Society with the object that these licences 
should be kept under confidential super- 
vision by the Wireless Society of London 
through their affiliated Societies. 

(3) That application. should. be made to the 
Postmaster-General. for (v) Relaxation of 
the strict qualifications at present demanded 
of holders of transmitting licences. (b) 
Increase of the present limits of length of 
aerials, and (c) Reduction of fees for trans- 
mission and reception. 


(4) Inter-Society Relay Organisation. 
(5) Possibility of regular telephone transmission 


from a high-power station to include all 
matters of interest to amateurs and to be on 
different detinite waveleneths for calibration 
purposes. 

(6) That one of the conditions on which trans- 
mitting or receiving Heences are granted 
should be that the holder must be à member 
of a recognised wireless societ v. 

(7) That the Conference be held. at different 
provineial centres annually. 

The above matters were put down for general 
discussion at the request of one or more of the 
afħliated societies and did not necessarily represent 
the views of the Coninittee of the Wireless Society 
of London. 


Opening the Conference, the President said: 
We are very glad to see vou all here to-day, because 
we think our deliberations will lend verv much 
to the general progress and amenity of our science 
and our own organisations, Certain of the societies 
aftiliated have not been able to. send delegates, 
Many of them would have to come a long way 
and railway fares are a serious matter nowadays. 
The Derby Wireless Society, the Edinburgh Wireless 
Society, the Glasgow Wireless Society and the 
Sussex Research Society all send good wishes 
to the Conference, and regret that they are unable 
to send delegates. The Wireless Society of Hull 
sends a letter, in which the Secretary says : 


CONFERENCE OF 
SOCIETIES. 


I very much regret that it has been found 
Impossible for this Society to be represented 
at the forthcoming Conference on March Ist, 
which I trust will be successful from all points 
of view. lam. however, asked to send the follow- 
ing resolution, which was passed at a meeting of 
members held on February 24th: “ The mem- 
hers of this Society are of the opinion that the 
present regulations of the Postinaster-General 
for transmission licences, namely, with regard 
to the speed of sending and receiving required, 
and as to the object of being strictly for research 
work, should be modified to enable more members 
to obtain the necessary licences for transmission.”’ 
Please be good enough to read this letter at the 
Conference. 


There is also a letter from the Preston Neientitie 
Nocietv, Wireless Section, as follows :- 


In reply to yours of the 21st inst.. ] am sorry 
to say that we shall not be able to send any 
delegates for the forthcoming Conference this 
vear, but hope to succeed in doing so for the next 
one. With regard to the matter for discussion, 
I wish to sav, on behalf of the Committee, 
that all affiliated societies should be permitted 
by the Postmaster-General to instal and use a 
transmitting installation for the benefit of 
amateurs and members who are qualified for 
research in wireless telegraphy. The power 
need not exceed LO watts, as specified by the 
‘Post Office for private amateur installations 
and club use. I have also to tender mv thanks 
on behalf of all members for all correspondence, 
ete., relating to radio movements, of which you 
have kindly notified us. Wishing vou. every 
success for the future, 


These are two somewhat different propositions, 
though they both bear on transmitting licences, 
The opinion of the Hull Society is that the regu- 
lations should be somewhat relaxed, and the sug- 
gestion from the Preston Scientific Society is that 
each society should have a transmitting licence 
for the use of all its members. presumably in rota- 
tion, and according to regulations. 


A number of matters have. been put down for 
general discussion. at the request of one or more 
of the affiliated societies. and do not. necessarily 
represent the views of the Committee of the Wireless 
Society of London. These things are as they have 
been received from the various athliated societies, 
and I shall ask any member of the Society which has 
made the suggestion, who may be present. to say 
something with regard to it. The first is brought 
forward by the Peckham Wireless Experimental 
Association, and is: 


(1) That it be suggested to the Postmaster - 
General that he makes use of the Societies 
in policing the ether in transmission, and 
also heterodyne radiation in receiving. 

Js any member of the Peckham Society here ? 


Mr. Knight (Wireless and Experimental 
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Association): Phat wording is 
and what we said 


not quite ours, 
is this: it is to keep our 
own doorsteps clean. It is based on the following 
two iterns: There was an amateur who held a 
receiving licence. He constructed a 4-inch spark 
coil and proceeded to. signal to his chum, only a 


«quarter of a mie away, using a plain aerial. 
The chum went round and  fetched the 
coil, and transmitted the answer from his end. 


Circumstances made it possible for our Necretary 
to exact a promise that this experiment would not 
be repeated, and we have reason to think that it 
has not, but there are other enthusiastic amateurs, 
and we shall enjoy a more peaceful possession of 
the ether if we deal faithfully with them by roping 
them into an association where they will learn better. 


Mr. C. F. Philips (Wireless Society of 
London): -E think it is absolutely necessary that 
some steps should be taken to draw the attention 
oí these amateurs, who use valves for reception, 
to the necessity for keeping them from oscillation 
during reception of such well-known transmissions 
as the Dutch Concert and others. On Sunday 
afternoon last I was listening in, with an amplifier, 
to the Dutch Concert, and 1 counted interruptions 
trom, | suppose, 10 or 12 distinet different valves, 
some of them howling for very prolonged periods. 
Orne I traced. It was about four miles away, 
and the gentleman. who was endeavouring to use 
it did not know that im order to receive vou should 
keep the valve from oscillating, so he kept it steadily 
oscillating for some eight or nine minutes. 


The President- The second item is really 
closely connected. with the first, and I think I 
might read it and take the two together. I think 


there are several societies which have sent in much 
the same suggestion. [t is :--- 

(2) That a list of all (amateur) holders 
of transmitting licences should be issued 
by the Postmaster-General to the President 
or Chairman of each district society, with 
the object that these licences should be 
kept under confidential supervision by the 
Wireless Societv of London through the 
affiliated societies. 

That is that a list of all holders of transmitting 
heences should be kept under contidential super- 
vision by the Wireless Society of London through 
the affiliated societies. That is practically what 
it armounts to. It is again a case of the societies 
assisting the Postinaster-General, if possible, in 
keeping the ether a bit quiet. for their own benefit 
firstlv,. but no doubt it will also be for his benefit 


and the benetit of the Services as well. Will 
someone Who sent up this suggestion perhaps 


speak to it? The Greenwich 
among those who proposed it. 

Mr .W. Burnham (Wireless Society of Greenwich): 
On behalf of Greenwich, their. wording was also 
"receiving licences ". as well as transmitting 
licences.” so that every. recognised wireless society 

assuming that the Postinaster-General. will 
recognise the affiliated wireless societies- should 
know of all. people who were operating wireless, 
either transmitting or receiving, in jts district. 
With regard to receiving, we have already mentioned 
why it is necessary to keep people, who are re- 
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ceiving by valves, under some sort. of control. 
With regard to transmitting. most people who 
have transmitting licences have had to go through 
a stiff examination, and they know what is what, 
but, on the other hand, they are inclined to be, 
perhaps. somewhat selfish. For instanoe, talking 
about this famous Dutch Concert, last Sunday 
afternoon there was an amateur. transmitting, 
either using tonic train or C.W., on and off during 
the whole time of the Dutch Concert, on approxi- 
mately the same wavelength. That is a case of 
selfishness, because most amateurs throughout the 
country are straining their ears to hear the elusive 
Dutehmen, and if any official of the Wireless 
Society had been listening he might have been 
able to warn this man to keep clear. Then again, 
the Greenwich Wireless Society is closely connected 
with the Royal Observatory, and the Astronomer 
Royal is very keen about local interference, both 
as regards transmission and the use of valves for 
receiving. because on their big aerial they pick up 
a great deal of probably unnecessary interference, 
and they use the wireless reception there for very 
intricate calculations; and do not want to be in- 
terfered with more than can possibly be helped. 


The President: There is a third suggestion 
which also bears on a similar subject, which I 
will read :— 

(3) That application should be made to 
the Postmaster- General for (a) relaxation 
of the strict qualifications at present de- 
manded of holders of transmitting licences, 
' (b) increase of the present limits of length of 
aerials, and (c) reduction of fees for trans- 
mission and reception. 

Shall we take (a) first ? Will someone who desires 
the relaxation there proposed say something on 
the subject. 


Mr. Heather (Wireless and Experimental 
Association): Speaking for the Peckham Society, 
| think the qualifications might be modified to a 
certain extent in the way of Morse and technical. 
You might have a man on research work intending 
to do real research work. but apparently because 
he cannot do the speed of 12 words a minute, 
however clever he may be technically. the Post- 
master-General savs that he will not grant him a 
licence until he can. do a bit of kKey-punching 
and prove he can do 12 words a minute. 

Mr. M. Child (Wireless Society of London): 
With reference to the remarks of the last speaker. 
] do not think the Postinaster-General makes it 
compulsory for the experimenter to do that speed. 
He can employ a qualitied operator to carry. out 
the necessary Morse. work, and from experiences 
| have had. | am not at all in favour of reducing 
the standard of efficiency for transmitting licences 
as regards Morse work. HL think it ts very important 
that the 12 words a minute standard should be 
kept up. 

Mr. W. Burnham (Wireless Society of Green- 
wich): | agree entirely with Mr. Child, because 
| think it is absolutely necessary that Morse should 
be thoroughly known and the qualifications under- 
stood in order to prevent interference, 


Mr. Knight (Wireless and Experimenta). Asso- 
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ciation): I suggest in that case that the man 
who is the best key puncher might be the very 
weakest reader, xo that he would stand a better 
chance of getting his licence granted than a fully 
qualified man. 

Mr.L.F. Fogarty (Wireless Society of London) : 
It seems to me that it boils down to this, that if 
a scientific man wants to make investigations 
of a certain phenomenon, is he, in order to indulge 
his desires in that direction, to upset the whole 
of the rest of the world. If he is not entitled to 
do that, then he must get somebody to do the 
Morse for him, or else he must qualify on the Morse 
side so that he does not make himself a nuisance 
to every body else. 

Mr. W. E. Dingle (Brighton Radio Club): 
With regard to the relaxation of the qualifications, 
I do not think myself that it is impossible for any 
body to attain a speed of 12 words a minute. 
Any man can do that in about a month, and if 
he joins a society he will soon accomplish that 
result. l do not think anybody can carry out 
any research work in wireless unless he has a certain 
amount of qualification forthe key and isable to read. 

Mr. Boyd (Shetüield and District Wireless 
Society): I would like to speak on behalf of those 
who are interested in wireless telephony. We have 
in our Society members who want to experiment 
purely on telephony, and apparently their Morse 
is bad. They do not want to be good at trans- 
mitting or receiving Morse, and i$ seems rather 
hard lines that they should be denied a trana- 
nutting licence when they want to use the telephone 
only. 1 agree, certainly, that if you want a trans- 
mitting licence for spark, your qualifications ought 
to be at least 12 words per minute, but I do think 
those interested in telephony ought to have a 
transmitting licence. for telephony only, without 
any Morse qualitieations whatever. 

Mr. R. H. Klein (Wireless Society of London): 
| understand that Morse is necessary even with the 
telephone, because to telephone you must be 
able to read Morse to prevent interference with 
anybody else. If vou cannot understand Morse 
you cannot read a Government station calling you 
if you are causing interference, and that is the 
idea of insisting on knowing Morse, even with the 
telephone only. 

Mr. M. Child (Wireless Society of London): 
lL am not quite sure whether l am in order, but it 
has occurred to me, on this question of telephony, 
whether, possibly in the future, it might not be 
possible for the Post Office to grant us a separate 
wavelength on which people could test out tele- 
phonic apparatus. That is a matter really for the 
future. and F only suggest it now purely tentatively 
as a means of getting over the difticulty of Morse 
qualifications. 

The President: The second suggestion in this 
section is (5) increase of the present limits of 
length of aerials. Will the delegate speak who 
made that suggestion ? 

Mr. Prior (North London Wireless Association ): 
As representing the North London Wireless Associa- 
tion l should like, on their behalf, to thank vou for 
the invitation to the Conference this afternoon, 
The subject my Association wishes to draw attention 
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to is, whether it would be possible to approach 
the Postmaster-General on the question of increasing 
the transinitting power at present allowed to 
amateurs in general, aud also to increase the length 
of the aerials permitted. I think we all, more or 
less, suffer under the present restrictions one way 
and another, but ] cannot see what harm would 
result if the Postinaster-General: could. be per- 
suaded to grant an increase of, say, a further 100 ft. 
on the length of our aerials, making the limit 
200 ft. As regards transmitting power, of course, 
that is a different matter, and possibly there is a 
certain amount of justification in the restrictions 
laid down, but I think that that might also easily 
and safely be increased a little more. There is one 
other item | have been asked to call attention to. 
and that is, whetherit would be possible to approach 
one of the leading companies to carry out organised 
transmission of speech and music for amateurs in 
general. 


The President : That comes in under another 
item on the agenda, and perhaps you will speak 
on it then. 

Capt. de A. Donisthorpe (Wireless Society ot 
London): With regard to the restriction. of 
aerials, I think there should be some increase allowed 
in the length of aerials for amateurs who are only 
using crystal and low-frequency valve circuits. 
Perhaps some standard could be drawn up for the 
different types of apparatus which amateurs use 
in this connection, There are still quite a number 
of amateurs who use a crystal receiver of the very 
limited dimensions allowed, and I faney their 
results cannot be very satisfactory. 

Mr. Knight (Wireless and Experimental Associa- 
tion): There are one or two members of our 
Association who have approached the Postmaster- 
General for permission to lengthen their aerials. 
and it has been granted. 

Mr. Hollingsworth (Manchester Wireless 
Society): With regard to the increase of power. 
the attitude of my Society is that, if possible, 
more power should be granted to responsible 
members of the Society rather than to casual 
amateurs, with the idea that the Society should be 
recognised as something more than a mere easual 
amateur, both as doing better work and also being 
able to keep more easily under control matters 
relating to the length of aerials. A great many 
amateurs put up aerials in extremely inconvenient 
places, where they are probably rather inetficient 
for reception. and very possibly, if we got a slight 
increase in length of aerial the question of a greater 
strength of transmitting power would not be such 
an urgent one, because, instead of saving on the 
power end, we could save on the aerial end. 

Mr. Dingle (Brighton Radio Club): At the 
last Conference, Capt. Loring agreed that the Post- 
master-CGeneral would not aet on the strict: inter- 
pretation as to the actual length of amateurs’ 
aerials, ‘That was reported in The Wireless World. 
In fact. I know of one case in our own district in 
which an extra length has been granted, 

Mr. Haye (Carditf and South Wales Wireless 
Society): With reference to the matter of limiting 
transmission, and the length of aerial, I was this 
morning speaking to the Member of Parliament for 
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our district, and I put our case to him and asked 
if he would be prepared to help us by bringing the 
matter to the notice of the House and seeing what 
he could do to make the Postrnaster-General 
relent a little. He promised he would do his 
best in the matter, but he wanted some very 
definite information on the subject. He said that 
if transmission is allowed to everyone he feared 
the Bolshevist element would very soon make full 
use of the opportunities given them, to the detri- 
ment of the country. Of course, I tried to explain 
to him in the limited time at my disposal that 
anvone, before getting a licence, had to satisfy 
the Postmaster-General of his British nationality 
and had to swear to keep the contents of all messages 
private. Somehow, he did not quite see the point 
of my argument, and he wanted some very definite 
information on the subject before he would move 
in the matter, and if we can supply him with the 
information respecting our wants I think we can 
secure his aid if we consider that it would be of any 
use to us. 

The President: The next point is (c) Re- 
duction of fees for transmission and reception. 
These, I presume, are Post Oftice fees for licences. 

Mr. Heather (Wireless and Experimental 
Association): With reference to fees, I might 
perhaps relate my own personal experience. Some 
little while ago I had the pleasure of being granted 
permission to use 10 watts by the Post Oflice, and 
paid two guineas. I later applied for, and they 
kindly granted me, 50 watts, but now they have 
charged me another three pounds. The original 
amount was for the initial fee in connection with 
the issue of the licence and the annual charge, or 
some such nume as the Post Office gave it, and now, 
within two months—I admit 50 watts is very 
convenient for experimental purposes—I have to 
pay another three pounds for another initial fee 
and another yearly fee. 

The President - Sothat you have two licences ? 

Mr. Heather (Wireless and Experimental 

Association): No. Apparently the 50-watt licence 
cancels the previous one, and if all amateurs are 
going to fall into the same trap as I have, the fees 
ought to be reduced if possible. 
* Capt. de A. Donisthorpe (Wireless Society 
of London): With regard to the fee for receiving, 
which is ten shillings a year, I have not seen any- 
thing definite about it. I get one or two chits 
from the Post Office saying that ten shillings is 
due each vear, but I have not seen any confirmation 
of such a tax being imposed on wireless amateurs. 
I should have thought that a nominal fee for regis- 
tration of ten shillings to start with would be 
sufticient in the case of receiving. I do not know 
about transmitting, because I have not gone in 
for that myself. 

Mr. Hollingsworth (Manchester Wireless 
Society): It might be pointed out that if, as 
suggested, the Postmaster-Genoral could be per- 
suaded to allow the policing of the ether by wireless 
societies there would be no further need for a fee, 
because it is stated that the fee is for the purpose 
of registration and annual inspection. I have had 
one annual inspection, and my impression was 
that it was not particularly efficient. A junior 


clerk came round and asked for the aerial wire, 
and when I told him I used a closed coil aerial he 
looked blank. Then he asked for the earth wire, 
and I said I had not one, and he looked blanker 
still. He went away and said that if they wanted 
any more information they would write for it 
(Laughter). I think the Postmaster-General is not 
giving us very efficient inspection, and the societies 
could give him something better than that. 

Mr. Rivers- Moore (Wireless Society of Lon- 
don): I think most amateurs feel a very decided 
irritation over the whole matter, because there 
seems to be no real rhyme or reason for these 
charges for inspection. We quite understand in 
the early days of wireless telegraphy that there 
was a great advantage in being able to know where 
wireless stations were, but in these days, if Mr. 
Bolshevist wants to do anything he can put a 
loop aerial under his plaster, and with the greatest 
ease he gets all he wants in the way of valve ap- 
paratus, so that from that point of view licensing 
is entirely ineffective. Annual inspection has 
recently been sprung upon us, but it has been 
pointed out to be singularly ineflicient and in- 
effective for the same reason. If only some really 
reasonable claim were put forward as to why the 
Post Office should insist on these regulations and 
rules and taxes and licensing fees, I am quite sure 
the Societies would consider it and put it before 
their members. and if it were reasonable and justi- 
fiable one would agree and pay up with goodwill. 
I feel strongly that something of that kind is re- 
quired to make the matter proper and straight- 
forward. With regard to the size of aerials, I 
think the present regulations simply put a premium 
on the more wealthy individual. So long as a 
man can afford to buy a 3, or 5, or 7-valve amplifier 
he can do with a small aerial, but if he can only 
afford a crystal, and has not much money to spend, 
he is hampered because he cannot have an aerial 
big enough to give him satisfactory results. It 
does not matter to the Post Office whether a man 
is working with a crystal receiver or whether he 
is working with an expensive valve apparatus. 
It is a question of the amount of money he has to 
spend before he can get busy. 

Mr. G. G. Blake (Wireless Society of London): 
If à man were granted a licence to work with an 
extra long aerial, and he used crystals when he 
got the licence, there is nothing to say he will not 
later on get some valves and start using them, and 
if he uses a valve on à longer aerial he will cause 
much more interference, The Post Office wants 
some guarantee that he will not do that. 

Mr. Haye (Cardiff and South Wales Wireless 
Society): With regard to the length of the aerials, 
a small aeria] using an amplifier, is all right for 
reception but with regard to transmission, a man 
who is fighting against long odds, where local con- 
ditions are very bad, simply cannot get anything 
with IO watts and a 100 ft. aerial. In my case, 
I am at the bottom of a valley with land all round 
me one thousand feet high, rich in mineral ores 
and buried metal in the form of gas and water 
mains, and how can l get a decent range with 
IO watts with the ordinary Post Oflice aerial ? 
It is past my comprehension, That is really why 
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I mentioned just now the question of trying to 
. persuade the Postmaster-General to relent in 
“individual cases, if not in the case of all, and to 
take into consideration each man’s difficulties, and 
where the difficulties are great to make some 
regulation to allow a longer aerial. I applied for 
eight months before I got a 200 ft. aerial. 

The President: But you got it? 

Mr. Haye (Cardiff and South Wales Wireless 
Society): Yes. 

Mr. Child (Wireless Society of London): 
With reference to this matter of cost, the point 
which impresses me more than anything about the 
injustice of it, is the question of charging an extra 
feo for apparently, as I have letters to show, the 
amount of power one is using. Supposing one 
employs 10 watts, one pays a guinca a year. Then 
there is to be a pro rata scale apparently according 
to the number of watts employed. "That does 
not appear to me to be the right thing or the fair 
thing. I think it is quite à wrong basis upon which 
to make these charges. It virtually means that 
it is the man who is wealthy, and who wants to 
use half a kilowatt, who can pay this fee and does 
not feel it, but a small man who has no money, or 
very little, who wants to use a quarter kilowatt 
for a few experiments, has got to pay a proportion- 
ately larger fee. It does not seem to me the right 
system at all to charge on the basis of the power 
the man is employing. 


Capt. de A. Donisthorpe (Wireless Society of 
London): I should like to know if this is a tax 
or & charge for inspection. 


The President: The next item on the 
gramine is :— 
(4) Inter-Society relay organisation. 
Mr. P. R. Coursey (Wireless Society of London): 
I do not wish to speak from the point of view of 
being a Committee member of the Wireless Society 
of London, but merely as representing a number of 
views which have been sent to me on this point, 
and, I believe, have been sent in to the Secretary 
by a number of other societies to be put on the 
agenda. I do not feel personally that we need 
anything comparable with the American Radio 
Relay League, as we have a very efficient Wireless 
Society, with affiliated societies in other parts of 
the country, and there seems no need for a separate 
League. If inter-society communication is neces- 
sary —and I personally do not see why it should not 
be done—it would seem to me largely à matter for 
organisation between the various societies. There 
is no reason, if the Post Oftice did not object, 
why the official set of a given society or club 
should not be used for communicating with other 
societies on certain occasions, but I should hardly 
think personally that the Post Oftice would be 
willing to grant an indiscriminate use of such 
facilities for general conversational work. It. 
might conceivably be employed for practical 
purposes and for, perhaps, occasional use for 
telephony and transmission. of music, and also 
for announcements between various societies with 
regard to meetings to be held and papers to be 
read, and anything of that sort. In this country 
there hardly seems the necessity for anything 
approaching the American League, which is defin- 


pro- 
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itely out to transmit amateur messages from one 
side of the country, or from one part of the country 
to the other. I believe such a relay was experi- 
mentally tried before the war with the wireless 
stations then existing, and there is no real reason, 
with the number of transmitting stations in 
existence now, why it should not be done at the 
present time if the Post Office does not object, 
and if there is a need for it, but the whole point 
seems to be that if it were used indiscriminately 
it would cause a great deal of delay and unnecessary 
interference. 

Mr. Selby (Burton Wireless Club): This 
matter was brought before our Society, and at the 
time I regarded it unfavourably, for the simple 
reason that I am afraid that, with the small power 
allowed for transmitting stations, the stations 
would be too far apart to get a relay through to any 
distance. Possibly, round London and going 
north for about fifty miles it might be possible, 
but beyond that I am afraid that transmitting 
stations are much too far apart to be able to carry 
the messages through. Before the war we got 
through to beyond Sheffield. The messages passed 
through our station successfully, but beyond 
Sheffield they got lost somewhere. Nevertheless, 
the scheme was successful and very interesting, 
and, perhaps, in the course of à month or two, 
when there will possibly be more transmitting 
stations and licences granted, it will be possible 
to arrange for another relay. 


Mr. P. R. Coursey (Wireless Society of 
London): With regard to that it would seem 
that, with continuous wave work, it would be 
possible at the present time. With regard to the 
issue of the whereabouts of the various trans- 
mitting licences in the country, if a list were issued 
we should be in a better position to say whether 
a relay would be possible at the present time. 

Mr. G. G. Blake (Wireless Society of London): 
One point is that we are each of us given a licence 
at the present time with the names of one or two 
other stations to whom we are permitted to com- 
municate, but we may not communicate with any 
others. I do not know how we shall get over that 
difficulty. 

Mr. Haye (Cardiff and South Wales Wireless 
Society): With regard to what has been said 
as to a relay from London through Sheftield, we 
are complaining that LO watts is not sufticient 
for our own experiments, Since we have a member 
of the Post Ottice with us this afternoon, if we com- 
plain too much perhaps he might be inclined to 
knock our power down alittle. I do not think 
it is really necessary to increase the 10 watts, 
because we in England are under entirely different 
conditions from those in America. The Americans 
have got vast spaces of ground, where 5 kw. will 
not interfere with anything, whereas often, around 
London particularly, 10 watts interferes with 
commercial stations considerably. 

Mr. Boyd (Shefticld and District Wireless 
Society):  Inter-communication has already been 
established between Sheffield and other societies, 
and I think, if we could organise a night or nights 
to have this relav organisation, it would be an 
interesting thing for all wireless societies, hecause 
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I suggest there would be other people besides 
ourselves who would Jike to know, that in case of 
abnormal conditions, such as a revolution, shall we 
Suv, or an enemy invasion, a wireless chain could 
be established throughout the country, an amateur 
chain, that is to say. 

Mr. Knight (Wireless and Experimental Associa- 
tion): Dealing with that point, I think the sug- 
gestion put forward is an excellent one, but the 
Postmaster-General says that our stations must 
not be used for the transmission of communications. 

The President : Now we come on to the next 
item, which is :— á 

(5) The possibility of regular telephone 
transmission from a high-power station 
to include all matters of interest to amateurs 
and to be on different definite wavelengths 
for calibration purposes. 

More than one Society has made that suggestion. 

Mr. E. Blake (Wireless Society of London): 
I am very glad this question is on the agenda 
because it appears likely to lead to a result which, 
some time ago, seemed rather remote. The 
Marconi Company has before the Post Office an 
application for a temporary licence to carry out 
a somewhat humbler programme for amateurs 
than is suggested on the agenda. The licence has 
not been refused, but the Post Office require 
some very good evidence that such a programme 
would be really welcomed by amateurs, and have 
surzested that we should obtain the views of the 
Institution of Electrical Engineers or of the Com- 
mittee of the Wireless Society of London. It 
occurred to me that if some general expression of 
opinion could be expressed in the form of a resolution 
this afternoon it might possibly satisfy the gentle- 
men with whom we are dealing at the Post Oftice. 
The intention of the Marconi Company was to 
transmit for a mere half hour or so once a week. 
We do not feel justified in asking for more than 
that. and we are proposing to divide it between 
C.W. telegraphy and telephony, employing, say, 
two wavelengths. We also propose to transmit 
during each programme such physical quantities 
— aerial current, power input, wavelength and so on 
—-as may be useful to the amateur research worker. 
This idea, no doubt, will be much more useful 
than the observation of unknown «quantities. 
The '' matters of interest to amateurs " I am not 
sure about, and 1 do not see how it could be 
managed without very close co-operation between 
the people who are running the station and the 
amateurs; but that can be settled afterwards 
if we get permission. In any case, we shall emit 
carefully measured waves for calibrating purposes. 

Mr. Prior (North London Wireless Association) : 
I should like to say that my Society is anxious 
that some scheme of this kind should be organised, 
and that we are willing to co-operate as much as 
we can in bringing it about. 

The Hon. Secretary (Mr. Leslie McMichael) : 
I hope that arrangement can be made. 

Mr. Phillips (Wireless Society of London): 
On behalf of the Greenwich Society, would it be 
in order to move that a resolution be passed 
thanking the Marconi Company for their effort to 
help in this direction, and in particular pointing 
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out how very useful calibration waves would be. 
Telephony would be of interest, and C.W. would be 
of interest, but calibration waves, with a statement 
of the intensity used for transinission, would be 
extremely valuable for research. 

Mr. Dingle (Brighton Radio Club): I have 
much pleasure in seconding that proposition, and 
might I say that in regard to the recent tests 
which the Marconi Company sent out prior to the 
transatlantic test, all the members of the Society 
of which I am President made an effort to obtain 
them on a 200-metre wavelength, and in most cases 
they were successful, and if we are able to calibrate 
certain parts of our apparatus, etc., it would be a 
most useful thing to every society in the kingdom. 

The President: I think, gentlemen, from my 
own point of view I should say it would be extremely 
useful to amateurs to have a chance of standardising 
their wavelengths and knowing roughly the 
sensibility of their receiving apparatus, and, there- 
fore, I think that possibly one of you might care 
to move a resolution thanking the Marconi 
Company, through Mr. Blake, for their suggestion. 
The ether is terribly full, and any such scheme 
would have to be done in the evening, and it could 
only be done once a week, as Mr. Blake suggests, 
but it would be interesting. and it would tend to 
raise the general level of amateur work, giving the 
current at the transmitting station, the distance 
away and the wavelength. I think C.W. and the 
rest of the programme is very much more important 
than telephony, although the latter, perhaps. is 
more amusing. 

Mr. Phillips (Wireless Society of London): 
May I propose such a resolution of thanks to the 
Marconi Company ? 

Mr. Dingle (Brighton Radio Club): 
second that proposal. 

Mr. A. A. Campbell-Swinton (Past President, 
Wireless Society of London): 1 have much 
pleasure in supporting that. Both Paris and 
Lyons send out calibration waves, but they are 
mostly fairly long waves, and the Marconi pro- 
gramme might, perhaps, deal with shorter waves 
in addition. At any rate, I think it would be a 
very nice thing if we could have something of that 
kind. 

Mr. E. Blake (Wireless Society of London): 
I shall have much pleasure in conveying your 
kind resolution to the Marconi Company. One 
trouble in regard to the matter is that we shall 
have to ask for a definite power, and we hardly 
know what power to suggest. Some of the clubs 
are situated as far distant as the north of Scotland, 
and the power usually allowed at the present time, 
being of the order of 10 watts, would not. be 
very helpful for telephony. The wavelengths, of 
course, would have to be of the order of 200 metres 
or 400 inetres, but we shall have to fall in with the 
views of the Post Office with regard to this and the 
time of transmission and so forth. I hope, however, 
before the scheme is definitely formulated, to com- 
municate with the Wireless Society of London, so 
that we may eventually put forward a plan likely 
to be of general utility and interest, 

Mr. P. R. Coursey (Wireless Societ v of London) 
In rezard to the last remark of Mr. Blake, it would 


I will 


` 


APRIL 16, 1921 


be interesting to point out that in the 200-metre 
transmission arranged by the Marconi Company 
before the recent transatlantic reception test, the 
lowest power signals, which I believe employed 
transmission powers of 250 watts at most, were 
read strongly on the south coast of France. A 
stution at Nice reported very loud signals on 200 
metres wavelength. 

The President: You see. gentlemen, we have 
got a standard to come up to. You will have to 
read at Wick or Thurso, and you will have to read 
with something like 20 watts in London. 

We now come to the next item, namely, 

(6) That one of the conditions on which 
transmitting or receiving licences are 
granted should be that the holder must 
be a member of a recognised wireless 
society. 


Mr. Lloyd (Sheftield and District Wireless 
Society): I do not know if this resolution has 
emanated from other societies, but it certainly 
came from Sheffield, and I am very anxious that 
we should have the credit of it, because I think 
one thing we ought to do is to get on the right 
side of the Postmaster-General. if we can, and we 
must realise that in using wireless at all we have 
the power to make ourselves a confounded nuisance 
to a great many people. and also to be dangerous 
to the State. That being so, it 1s necessary for the 
Postinaster-General and for the Government to 
make restrictions, and we are in the happy position 
now, the matter being so young, that probably 
anything we suggest will be heard. We could 
not offer suggestions to the Chancellor of the 
Exchequer as to what he ought to do about income 
tax, for instance, but we can suggest things in 
regard to wireless that would help us and also help 
the Government. In Shetlield we are bothered 
with these outsiders, but I do not think it is so 
much selfishness as lack of knowledge, we will 
say, that causes most of the disturbance, and we 
feel in ShetHeld that if we could only get hold of 
these enthusiastic persons and get therm into the 
fold of the Sheffield Wireless Society, we could 
teach them better manners. That would strengthen 
the position of the Shetheld Wireless Society, and 
the position of all societies, and if we could only 
persuade the Postmaster-General to make it a 
condition of the granting of licences that there 
should be membership of an afliliated society, 
well, look what possibilities it opens! The mem- 
bership would go up tremendously (Laughter). I 
do not think it necessary to say anything more 
about that, but I want to say just a word about 
the policing of the ether. I suggest that if this 
is going down as a resolution, or if it is going down 
on the Minutes in any shape or form, we must 
be very careful. These Minutes, whatever goes 
down in writing, will come up against us. It will 
be used in evidence against us at some time perhaps, 
in fifty or a hundred years, and if it happens to 
come out that there is no such thing as ether, 
look at the position we shall be in! (Lauqhter.) 
With regard to telephony. I hope that if the Marconi 
Company is good enough to do something it will 
include telephony, and 1 will tell vou why. Tele- 
phony makes wireless very interesting, and if 
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you can make a subject interesting it goes so very 
much better, and it is just for that reason that I 
think, if telephony can be introduced, it will help 
the whole of wireless work. 

Mr. Rivers-Moore (Wireless Society of Lon- 
don): With regard to getting on the right side 
of the Postmaster-General, I do not know how 
much members realise the exact position. We 
talk about restrictions and interferences and so on, 
but we have got to remember that in this country 
the dissemination of messages and the communica- 
tion. of all kinds of messages is à Government 
monopoly. The Postmaster-General is very touchy 
on that subject, and members want to be very 
careful how they put forward proposals which in- 
volve the transmission of messages from one point 
to another. Anything of that sort which is pro- 
posed must be done extremely tactfully. and very 
carefully, or else we shall find one of these days 
that the Postmaster-General- - —- — 

The President: That applies to a previous 
subject. If you have anything to say as to whether 
a holder of a licence ought to be a member of a 
recognised society we shall be pleased to hear it. 
We certainly do want to hear more on this 
subject as to whether we ought to ask the Post- 
master-General to insist that a person who obtains 
a licence should be a member of a recognised 
wireless society. Of course, such things do 
occur in other businesses. People are not allowed 


.to practise medicine without being members of 


a recognised medical society, and the same thing 
is practically true, although perhaps not legally 
true. of many vocations in which there is à ruling 
institution or association which settles the terms 
of work, etc. 

Mr. Hughes (Bristol Wireless Association): 
I should like to say a few words in support of 
Sheffield. As far as we are concerned in Bristol 
there are a large number of amateurs experimenting 
with wireless telegraphy who are not members 
of the Society, and on the last occasion when we 
held the transatlantic test we experienced a lot 
of jamming whom we did not know of. I think 
it would he a good thing for all societies if amateurs 
who are granted a licence could be roped into the 
societies. 


Mr. Boyd (Sheffield and District Wireless 
Society): In supporting this resolution from 
Sheflield, I should like to say that we have en- 


deavoured there to lay down thelaw that all appli- 
cations for licences should go through the Societ y. 
We know exactly what the Postmaster-Gencral 
wants, and we can deal with the applications 
considerably more efficiently than if individuals 
deal with the matter for themselves. This resolu- 
tion, I take it, is simply an amplification of this 
rule. A person writes to the Postmaster-General 
for the grant of a licence, and the Postmaster- 
General replies that he must become a member of 
a wireless society, and that the application must 
come through the societ v. 
Mr.L.F. Fogarty (W ireless Society of London): 

I do not think it will be possible for us to ask the 
Postmaster-General to insist and demand that every 
person applying for a licence shall be a member 
of a recognised wireless society unless the wireless 
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societies are prepared ultimately to be responsible 
for that member. If they insist upon his being 
a member of a wireless society, and that. society is 
willing to accept him as a member, then if he 
misbehaves himself afterwards, the wireless society 
ought in some way to be responsible, otherwise 
there would not be much in it. It would be a 
rather one-sided kind of argument otherwise. 
Personally, I do not think we can really ask the 
Postmaster-General to insist on that. It is like 
taking away the liberty of the subject to some 
extent. 

Mr. Frank Hope-Jones (Wireless Society of 
London): I agree with the last speaker. When 
tirst I heard the suggestion made it seemed to me 
quite futile to bring it forward because it does 
appear to interfere with the liberty of the subject, 
but at the same time ] thought it was an excellent 
subject for discussion here, particularly as our 
views will go forward and go out a good deal beyond 
the four walls of this room. I do not suppose 
that any society would object to taking responsi- 
bilit y for the behaviour of its members, which the 
last speaker seemed to fear. 1 think there is a good 
deal to be said for the proposal, although 1 hesitate 
to consider that it is within the pale of practical 
politics, or can be, to-day. Here is one case, 
although perhaps the representative of the Ex- 
perimental Association of Dulwich will speak on it 
better than I can, but it appears in one or two of 
their letters. One of tho members of this Society 
has worried the authorities considerably by asking 
for permission for every little change which he 
made in his receiving gear. One day he said he did 
not know how he could disturb every listening 
station by a badly adjusted valve. As his permit 
included valves it was in the officials’ mind to with- 
draw his licence, but the secretary was able to give 
the officials an undertaking that this man would be 
instructed thoroughly on the point and his licence 
was saved. l think it should be possible for the 
affiliated societies throughout the country to save 
the Postmaster-General and his officials a great 
deal of unnecessary work and troublesome trivial 
correspondence about details. It would be a 
eounsel of perfection if we could rope in every 
applicant for a licence as a member of a society 
and to go through our little scliool. before he 
troubles St. Martin’s-le-Grand, but, as I say, I 
do not consider it is practical politics at the moment 
although I think there is a good deal to be said for 
it. The subject forms a most interesting discussion 
and 1 hope we shall hear more of it. 


Mr. Phillips (Wireless Society of London): 
I think if this resolution were amended in. some 
particular it might come within the region of 
practical politics. I do not suppose the Postmaster- 
General can be persuaded to force people to become 
members of societies. We can take that as a 
foregone conclusion, E think, but when you apply 
for a licence you have to give references. If the 
Postmaster-General made it known that he would 
accept as one of the referees a recognised wireless 
society —to ask the prospective holder of a licence 
to give a recognised wireless society as one of his 
referees-— then, perhaps, the society would accept 
some responsibility for the licence holder. 


Mr. G. G. Blake (Wircless Society of London) : 
That seems all very well in towns, but how about 
if we take the whole of England as the district that 
we have under discussion. There may be some man 
in the Hebrides, where there is no wireless society 
within reach and it would be very difficult for him 
to be able to do any research work although he 
would be well out of the way where he could not 
do any harn to anybody. It would seem rather 
hard to make him join a society before he could get 
a licence. 


Capt. H. Tingey (Wireless Society of London): 
I suggest that he forms a wireless society himself, 
with just a few people round about. (Laughter.) 

Mr.L.F. Fogarty (Wireless Society of London) : 
That would have the advantage that a man would 
be able to recommend himself to the Postmaster- 
General. (Laughter. ) 

Mr. Knight (Wireless and Experimental Associa- 
tion): If the management of our Society came 
to an Official agreement I think they would gladly 
assume the responsibility of keeping their flock in 
order, and although we do not suggest that member- 
ship of a society should be an indispensable pre- 
liminary to the granting of a licence, we do defer- 
entially suggest to the authorities that their 
replies to applicants might carry the advice to 
join an approved society and might even go so far 
as to indicate one. 

Mr. Haye (Cardiff and South Wales Wireless 
Society): With reference to the remark as to 
people living in the Hebrides and miles away from 
any wireless society. In the case of the South Wales 
Wireless Society, we have members living 80 miles 
distant from our headquar ters, and some of them are 
enthusiastic enough to travel that distance and back 
again to attend a meeting of one and a half or two 
hours’ duration. I should not think there would 
be any dilliculty at all in referring a person applying 
for a licence to the nearest wireless society. Our 
Treasurer inforins me that we have a reduced 
subscription for such members who live at a great 
distance ; corresponding members they are called 
and their subscription is only os. 

Mr. G. G. Blake (Wireless Society of London): 
How is the society in that case to get to know 
the merits of the man if he lives so far off ? You 
cannot expect him to come hundreds of miles 
when he is only doing the thing for a hobby, and 
how are you going to know enough about a inan to 
be responsible for him in the future ? 


Mr. Haye (Cardiff and South W ales Wireless 
Society): With regard to that, I might say that 
before we make any applicant a member he has to 
attend in person, and, of course, his qualifications 
are very quickly determined and his admission to 
inembership determined accordingly. 

Mr. Lloyd (Sheftield and District Wireless 
Society): It has been suggested that the Sheftield 
request should be altered. J may say that we have 
no objection to altering it in the manner proposed, 
so that it should read that the society should be 
given as a reference. 

Mr. Phillips (Wireless Society of London): I 
mean the resolution should read to the effect 
that the Postmaster-General should express his 
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willingness to accept as a referee a recognised 
wireless society. 

Mr. Lloyd (Sheffield and District Wireless 
Society): Most of the points raised we have 
experienced in Sheffield, but they have not troubled 
us. We have country or corresponding members, 
and they come in from a great distance, as much as 
30 miles, and we keep in touch with them. It 
has also occurred to me that there is one little point 
that is in our favour, and as there are a number of 
secretaries here they might consider doing the same 
thing. We have roped in—to use a phrase already 
mentioned—the representative of the Postmaster- 
General into our Societ y -- (aughter),--80 that we get 
to know something about these things. It has 
helped us very much. 

Mr. Knight (Wireless and Experimental Associa- 
tion): With regard to the last speaker's remarks, 
in one or two cases I believe the Postmaster- 
General has accepted the signature of our secretary 
as a reference. 

The President; Let us now consider the last 
item on the programme, that is 

(7) That the Conference be held at different 
provincial centres annually. 

Mr. Savage (North Middlesex Wireless Club): 
It has occurred to me that it would add much to the 
value of these conferences 1f they could be held at 
different times in different towns. As far as our 
Club is concerned we are quite content for the 
Annual Conference to be held in London. It suits 
us very well, but in discussing the matter recently 
with some wireless friends from the north they gave 
it as their opinion that one conference held in the 
north of England would be of more value to club 
life than a dozen conferences held in London. 
The same thing. no doubt, applies to the Midlands 
and the west of England. Before closing my re- 


marks, I would like to say that my Committee 


have requested me to tender thanks to the Wireless 
Society of London for the regular supply of literature 
received, and the welcome given to our Club 
members by the Society at its meetings. 

The President: This is a fairly serious matter. 

Mr. Lloyd (Sheffield and = District Wireless 
Society): Speaking as a Sheffield member, we 
feel that there is less inconvenience in getting to 
London probably than to any other centre, at 
the present time. I think there is hardly sufficient 
interest to go outside London. It is not like the 
big engineering societies and chemical societies, 
where there are a large number of members in the 
provinces in each of the large centres. If you went 
to Birmingham or Sheffield or Manchester or Liver- 
pool or any of the large towns you would have 
considerable difficulty in finding accommodation for 
a large number of wireless people, and London is 
the most get-at-able place in the country. 

Mr. Frank Hope-Jones (Wireless Society of 
London): I am rather relieved personally to hear 
that the general opinion of the meeting appears 
not to have taken the form of a strong request that 
the Conference should be held in various pro- 
vincial towns in turn all over the kingdom. From 
the executive point of view it would be distinctly 
difficult. You must remember that the subserip- 
tion to the Society is a small one, that its business 
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is conducted by volunteer officers, and unless and 
until we have a permanent building and a perma- 
nent paid staff it would be distinctly a problem to 
convene conferences in one town after another. 
We are not big enough to rival the British Associa- 
tion or any one of the great societies who hold 
conferences in the provinces. At the same time, 
the Committee was most anxious to hear your 
views on the subject, and had there been a strong 
wish to the contrary, desperate efforts would have 
been made to have conformed to it if we could have 
done so. 

The President: We have a representative of 
the Post Oftice here, Capt. Loring, who deals, I 
believe, to a large extent with the matters which 
we have been discussing. 1 should appreciate it 
very much if he could be persuaded just to say 
a few words on the points which have been raised. 

Capt. Loring: I am sure you will not expect 
me to answer all the points which have been 
raised this afternoon. When I came here I had 
seen the agenda, and I had come with, so to speak, 
preconceived ideas. 1 have no doubt that the 
proceedings of the Conference will come to the 
Post Office in the ordinary course, and you will be 
able to reconsider all the things you have said 
before they come to be put down in print. I have 
no doubt that your arguments will then be even 
stronger on the various points that have been 
raised, and they will go through my hands in the 
natural course of events. Then I shall be able 
to remember what has been said here and support 
a good many of the points that have been made. 
I propose just to read from the agenda. and very 
briefly to supplement what preconceived ideas 
l had. The first matter is the policing of the ether. 
Though the Post Office would be quite prepared 
to investigate any complaint made by a licensee 
of interference or other inconvenience caused by 
a breach of the conditions of his licence by another 
licensee. I do not think we can go so far as to invite 
the assistance of amateur wireless societies to act 
as police of the ether, even as against other amateurs. 
The Government, although 1 hear this afternoon 
that it is very inefficient, has its own organisation 
for this work. It is, however, obviously to the 
interest of arnateur licensees to see that the present 
good relations between the Post Office and its 
licensees is maintained. If it were found that 
certain amateurs were exceeding the conditions 
of their licence. the effect would certainly be 
prejudicial to the amateur movement. I am glad 
to say that so far there has not been the slightest 
indication that that is the case. I must say we 
have had notrouble with amateur licensees asa 
whole, although I am very pleased to hear that you 
have all suffered from the inconveniences of inter- 
ference, and therefore, will probably have sympathy 
for the Government, but as a matter of fact we 
have had no complaints at all, practically, of any 
interference by amateurs with the Government 
services, which is extremely satisfactory. When 
we come to the question of asking the societies 
to police the ether for us it is a very big and difficult 
onc. and there is à good deal more in it than meets 
theeve. Coming to the second point on the agenda, 
that the President or Chairman of each district 
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society should be supplied with a list of holders of 
transmitting licences, there are 150 transmitting 
licences and over 4,000 receiving licences, and I 
do not think we should have any fear in giving 
the London Society a list of the transmitting 
stations, confidentially, if they promised not to 
publish them. You could pass them round to the 
atliliated societies. I do not think, however, we 
could go into the question of giving you a list of 
the receiving licences. There are 4,000 of them, 
and it would be a tremendous business to keep the 
list up-to-date, and moreover, I think it would 
be unnecessary. It seems to me that it would be 
better if the amateurs themselves furnished the 
London Wireless Society with particulars of their 
stations for publication in the organ of the Society, 
aud thus form your own lists. "That does not seem 
to be an impracticable proposition as time goes on. 
Another of our difficulties is that, supposing we 
licence a. gentleman who does not want his name 
to be published, it is rather unfair to him if we gave 
his name against his will to the controlling society. 
That is rather a difficult point, but we will have it 
considered. 

As regards the relaxation of qualifications, the 
qualifications are the considered recommendations 
ot a specially appointed Government Committee, 
and I do not think they would be reconsidered 
unless there was some fresh development of the 
general wireless situation. I see no prospect of 
that at present. Somebody did a moan about 
Morse. Even in America they have to do 10 words 
a minute before they can get a licence, and we are 
asking for 12. There is not very much in it, and 
I certainly could not myself support any relaxation 
of the qualifications of the amateur licensee for 
transmitting purposes. 

As regards the increase of aerials, it is a 
convenience to us, generally speaking, to have a 
standard type of aerial, and I think the fact that 
anybody who can present a reasonable case for 
a larger aerial has it considered, and, in 99 cases 
out of a 100, granted, really meets the situation. 
At any rate, we cannot alter the standard aerial 
without calling together again the Government 
Committee that decided it. It is not only the 
Post Ottice that is concerned in these things; it 
is the other people, but I have not heard this 
afternoon a single grouse, not a real good one, 
against the size of aerials. The aerial that was 
decided upon was tried experimentally in various 
parts of England by the Engineer-in-Chief of the 
Post Office, and was found to be a good aerial 
for crystal reception for ordinary purposes. As 
I tell you, if anybody wants a specially big aerial 
for special purposes, or is in à very unfavourable 
position, we are quite prepared to consider that 
application, and I think you will generally find that 
it i5 granted. At any rate, I do not know of any 
case in which it has been refused. 

As to reduction of fees, that really does not 
affect me very much. I àm not very much con- 
cerned with fees, which is & matter for the Ac- 
countant-General, but the charge at present is 
based upon the expenditure to the Post Oftice of 
licencing the wireless stations, but no doubt, when 
the considered report of this Conference is available 
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that matter will be reconsidered. One gentleman 
has said that he paid two pounds for 10 watts, and 
another three pounds for 50 watts, making five 
pounds in all, and that does seem a little bit 
expensive, and these points require to be raised and 
considered. I am not offering you, however, any 
hope that the fee will be reduced, but if you can 
make out & very good case and put it to the Post 
Office through the London Wireless Society, I 
am sure all these points will be considered in a 
reasonable spirit. 

Before I came down here I really did not under- 
stand what the inter-Society relay organisation 
was, and the only note I have made with regard 
to it is that there would be no objection to stations 
communicating with each other, provided they 
did not exceed the terms of their licence (Laughter). 
That is really the only thing I could write. But 
there again, it is one of the points that have been 
raised, and will appear in the considered report 
of the Conference, and we shall then have the 
opportunity of going into it. 

As to the possibility of regular telephone trans- 
mission, that will be favourably considered by the 
Post Office when it is put forward, but we do not 
altogether like it coming from the Marconi 
Company, as it puts us in rather an awkward 
position. It would come very much better from 
the Wireless Society. The Marconi Company's 
representative will, I am sure, understand what I 
mean. The application will be much easier for 
us to deal with if it comes from an organisation 
like the Wireless Society than from a firm. We 
cannot give the Marconi Company preferential 
treatment over any other firm, so that if they asked 
for permission to send out for half an hour every 
week, half & dozen other companies could come 
along. and we should have to give them similar 
permission, whereas if the Wireless Society of 
London were to apply it would make it much easier 
for us. 

The question of wavelengths is a very difficult 
one because, at the present time, it is not easy to 
find wavelengths which do not interfere with 
genuine work, and the Marconi Company will be 
the first people to admit that, because I think they 
will realise the trouble they have had with ibo 
communications with Paris and the difticulties 
there. It is very difficult to find a wavelength 
which can be put to a certain definite purpose 
without interference, afid with regard to the short 
wavelengths which amateurs are using now, we must 
all remember that there is & distinct tendency 
nowadays for making a much greater use com- 
mercially of very short waves, and that is another 
thing we have to guard against and watch in the 
future. 

As to the suggestion that applicants for licences 
must be members of a recognised wireless society I, 
like Mr. Hope-Jones, think that it is practically an 
impossibility for the Postmaster-General to con- 
sider such à proposition at all, but listening to what 
was said this afternoon, there are some things in 
favour of it. I do not know that we can ever make 
amateur wireless workers into a trade union. 
I know you cannot lay bricks without being a 
bricklayer, but 1 think it would be very ditlieult 
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for us to make the condition that applicants for 
licences should be members of a recognised wireless 
society ; but I have not considered it at all. 

I think that is about all I have to say, unless 
there is any particular question I have not touched 
on that I can answer. Somebody asked about 
separate wavelengths for telephony, and Mr. 
Child suggested that this might be brought about 
in the future. Just at the moment, however, 
we have not any wavelengths for anything. I 
think that is all I have to say, unless there is any 
particular question anybody would like to ask. 
(Loud applause.) 

Mr. Lloyd (Sheffield and District Wireless 
Society): May 1 ask if Capt. Loring is a member 
of the Wireless Society of London ? 

The President- Yes; he is one of our Vice- 
Presidents. (Laughter. ) 

Capt. Loring: 1 do not know who I am sup- 
posed to be this afternoon. 

Mr. Frank Hope-Jones (Wireless Society of 
London): I think the last speaker has really 
hit the nail on the head. You may have noticed 
an apparent lapse or omission in regard to the speech 
which Capt. Loring has made. You might have 
expected a formal vote of thanks from the Wireless 


TEST TRANSMISSION 


Below we nre able to publish a summary of reports 
received by Mr. H. Burbury from various localities,of 
the reception of the C.W. and telephony tests trans- 
mitted from his station, 2 AW, Grigglestone, 
Wakcfield, on March Sth and 9th. A few details 
of the transmitter are also given, 

TRANSMITTER. 

Acrial.—'0 feet span, 90 feet lead, L-shaped 
height of horizontal part, 55 feet; down lead 
passes close to an earthed lead roof for 20 per 
cent. of its length about the middle of its span. 
Directive, if at all. to N.E. 

Power.— Aerial amps. Telegraphy, O.S.;  Tele- 
graphy, 0.75. Input, 80 milliamps at 700 volts. 
Valves.— Mullard * B," ie.,  R" valves pumped 

hard. 

Control.—R.A.F. control valve circuit, same number 
of control as power. 

The transmitting helix *is of large diarncter, 


wound with a stranded wire made at home of 
20 No. 36 D.S.C., twisted evenly. 


The following brief summary of results may be of 
use to those who listened :-—- 
DOVER..-Telegram only to say that speech was 

heard. No further details. Receiver, 2-valve ; 

1 H.F. amplifier; 1 rectifier with reaction. 
SUTTO N.—C.W. received quite easily, and text of 

messages given correctly. Telephony could hear 

& voice, but could not distinguish. words. 

Receiver, 1 valve ; 160 miles. . 
DARTFORD.— C.W. and telephony successful : 

" Every word easily understood." Receiver, 

2-valve; 1 H.F. 1 rectifier with reaction ; 160 

miles. 
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Society of London to Capt. Loring for having 
attended, as he has done, this afternoon, but inas- 
much as he is a Vice-President we feel it is a 
privilege that he is one of us, and we are most 
fortunate in that respect, that we have such good- 
will at St. Martin's-le-Grand, a gentleman who will 
interest himself in our pursuits, which, after all, 
are mainly a hobby. One of our speakers this 
afternoon stated that he had buttonholed the Hon. 
Member for his district, but 1 am very glad to say 
that as a Society with a large body of afliliated 
societies we do not nced to bother Members of 
Parliament by adding to their multifarious dutics 
bv buttonholing them or lobbying them at West- 
minster, or anything of the kind. We have 
something a great deal better when we have the 
Postmaster-General himself practically represented 
here, although in an unofficial capacity. 1 think 
I am voicing the feelings of the Conference when 
I thank Capt. Loring most sincerely for his attend- 
ance this afternoon. 


The President: The formal business of the 
Conference is now concluded, unless anyone 
happens to have anything further to bring up. 


The proceedings of the Conference then concluded. 


FROM WAKEFIELD 


WOOLWICH.—-C.W. strong “a yard off the 
telephones,” but practically no signs of speech. 
Receiver not stated ; 158 miles. 

RICH MOND.—Apparently received C.W. 
very weak, and also the carrier wave ; 
doubtful ; 155 miles. 

HAMPSTEAD (1).—Received fragments of C.W. 
enough for us to identify. Complaint of inter- 
ference ; no details of receiver. 155 miles. 

HAMPSTEAD (2)-— Nothing. Complaints of inter- 
ference ; no details of receiver; 155 miles. 

EARL’S COURT.—Jammed up; no details of 
receiver ; 155 miles. | 

WESTMINSTER.— Did not pick it up till speech 
wás on ; this was clear enough to recognise the 
voices of the people talking. but words were 
not got owing to weakness. We have been told 
the names of three different people who spoke. 

Hecciver.— Aerial 20 feet long and not more 
than 20 feet above the instruments. Two tuned 
H.F.; one rectifier. 2 L.F. ; 157 miles. 

RUGBY.— C.W. quite strong. Telephony better 
on March 8th than 9th. Gramophone records 
for Wednesday given correctly. Receiver, 
2.valve : 54 miles. 

GUILDFORD.—C.W. just readable ; carrier wave 
strong, but no speech. Receiver, Marconi 7-valve 
55F (newest): 175 miles. 

MALTON (YOHRKS.)— Nothing. Receiver, Mar- 
coni 7-valve, pattern not stated: 43 miles. 

2 FQ and local friends report having received 
both transmissions, including telephony. 

In Surrey and Kent the transmissions were easily 
read, using one valve for telegraphy and three for 
telephony. 


very, 
but is 
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NOTE.-— Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless 


Clubs and Societies. 


Such reports should be submitted without covering letter in the exact form in which they 


are to appear and as concise as possible, the Editor reserving the right to edit and curtail the reports if necessary. 
The Editor will be pleased to consider for publication papers of unusual or special interest read before Societies. 


The Wireless Society of London. 


A meeting of the Society was held on Monday; 
April 4th, at the Royal Society of Arts, John 
Street, W.C.1., when Dr. J. Robinson, M.Sc., gave 
a paper on ‘‘ Some Acoustical offects in Wireless.” 

We have been asked to announce that owing to 
illness the Hon. Treasurer, Mr. L. F. Fogarty, 
has been unable to deal with letters recently ad- 
dressed to him by members, but it is expected he 
will be able to resume his activities in the course 
of a week or two. 


Manchester Wireless Society. 

(A filiated with the Wireless Society of London.) 

On March 17th, at the College of Technology, 
and March 24th, at the Headquarters, Albion 
Hotel, Piccadilly, Manchester, the President, 
Mr. J. Hollingworth, M.A., B.Sc. (Eng.), delivered 
two lectures on “ Direction Finding." The aim 
of Directional Wireless was explained both as 
regards position finding and the reduction of 
interference between wireless stations. "The theory 
and means of obtaining directional effects were 
shown by reference to the earliest and the modern 
systems. By means of many diagrams and his 
own directional finding apparatus the lecturer 
demonstrated practical working. 

Hon. Secretary, Mr. E. Samuels, 1, Parkwood, 
Victoria Park, Manchester. 


North Middlesex Wireless Club. 
(Affiliated with the Wireless Society of London.) 


The third annual general meeting of the North 
Middlesex Wireless Club was held at Shaftesbury 
Hall on March 23rd, the President being in the 
Chair. The President first called on Mr. Savage 
to read his report as Hon. Secretary and Treasurer, 
who announced that the total membership was now 
59, 22 new members having been elected 
during the year, and 11 having resigned. During 
the year under review, a number of instruments 
had been purchased and several schemes had 
been inaugurated for the benefit of members. 
Among these was an arrangement by which the 
Club’s instruments could be loaned to members, 
which had proved very popular. The financial 
position of the Club was satisfactory, there being 
a balance in hand of £12 14s. 4d. The report 
being adopted, & vote of thanks to the Committee 
was moved by Mr. F. Hilton, and duly carried. A 
vote of thanks to Mr. A. G. Arthur, the President, 
was moved by Mr. A. J. Dixon, and seconded by 
Mr. Savage, to which Mr. Arthur responded. 
Mr. Arthur was then proposed as President for 
the ensuing year by Mr. Savage, and seconded 
bv Mr. Godfrey, Mr. Savage was proposed as Secre- 
tary by Mr. Godfrey, and seconded by Mr. Dixon. 
It having been decided to elect a separate Treasurer, 
Mr. A. Saville was proposed for this position, 
and seconded by Mr. Dixon. All the above oflicers 
were unanimously elected. The Committee were 
then ballotted for, and the following were declared 
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elected :— Messrs. Coleman, Dixon, Evans, Gartland , 
and Midworth. Mr. Holton was again chosen to 
act as Installation Ofticer. and Mr. W. Macadie 
as Librarian. Mr. Beckman was‘elected as Chair- 
man to preside at meetings in the absence of the 
President. This ended the business of the evening, 
and the meeting closed. Particulars of the Club 
may be had from the Hon. Secretary, Mr. E. M. 
Savage, Nithsdale, Eversley Park Road, N.21. 


City and Guilds Wireless Society. 
(A ffiliuted with the Wireless Society of London.) 


At a meeting of the Society Mr. W. H. Andrews 
lectured on “Commercial Crystal Receivers." 
The lecturer described very clearly various English, 
French, and American ship receivers. 

On March 9th, Mr. L. J. Swan gave an interesting 
lecture on ** H.T. Batteries," in which he described 
different types of batteries he had made and the 
difticulties he had encountered, exhibiting a very 
compact accumulater unit giving 100 volts. Other 
members having contributed their experiences in 
this direction, the meeting was closed. 

On March 4th, members of the Society spent a 
very enjoyable hour at the works of the Marconi 
Scientific Instrument. Co., listening in on a 7-valve 
amplifier which Mr. Carpenter very kindly 
“ worked ” for our benefit. The following morning 
a party paid a most interesting visit to the Wireless 
Laboratory and Examination Room of the Inspector 
of Wireless Telegraphy's Office at the General 
Post Office where we saw the recording apparatus 
of the Berlin service and several other installations. 
The thanks of the Society are due for the courtesy 
and kindness shown us on both occasions. 


Dartford and District Wireless Society. 
(Affiliated with the Wireless Society of London.) 
The usual fortnightly meeting of the Society 

was held on Thursday, March 24th, 1921, at Dart- 
ford Grammar School, Dartford. 

In the absence of the President, the Chair was 
occupied by Mr. J. R. Smith, Vice-President, 
the total number present being 10, including one 
new member. 'The minutes of the last meeting 
were read and confirmed, and the proposed altera- 
tions in the Society's aerial were fully discussed. 

The Society's delegate at the recent Conference 
explained by means of blackboard sketches **Direc- 
tion finding as apphed to the aeroplanes,” being 
a detailed account of the method used on the London 
to Paris and Brussels service, particulars of which 
were shown to the delegates by means of cinemato- 
graph films at Marconi House. A sketch of a 
direction finding circuit was also shown and ex- 
plained. 

Hon. Secretary and Treasurer, Mr. E. C. Deavin, 
84, Hawley Road, Wilmington, Dartford. 


The Radio Scientific Society. 
(A filiated with the Wireless Society of London.) 
An extraordinary general meeting of the Society 


APRIL 16, 1921 


was held at the City School of Wireless Telegraphy, 
61, High Street, Manchester, on March 23rd, 1921. 

For some time it has been felt desirable to place 
the Society on a better footing. and the meeting 
was called with this object in view. 

The first point to be considered was the Secre- 
tary’s resignation, which was accepted with regret. 

Mr. Whitehouse being appointed new Secretary 
it was decided. to return to the Society's old 
headquarters at 61, High Street, Manchester, and 
to discontinue the use of the rooms which had 
been very kindly furnished by the Y.M.C.A. 

A Technical Committee was appointed to deal 
with technical questions, and to prepare the 
Societ v's summer programme. 

A resolution regarding new members was adopted, 

“Any new member may be one interested 
in Radio Telegraphy. and shall join 
as an associate member, but shall not be admitted 
to full membership until he shall have read 

a paper of merit before the Society, the paper to 

lie within the sphere of Radio Telegraphy." 

It was decided to form the Society into an 
advance and an elementary section, and meetmgs 
to be allotted to each section alternately. Also 
to allocate evenings during the week to experimental 
work with the Society's aerial. 

The meeting was concluded by a demonstration 
of mechanical recording of Wireless Signals con- 
ducted by Mr. Halliwell and Mr. Grocott. 

All communications should be addressed to 
Mr. H. D. Whitehouse, 16, Todd Street, Manchester. 


Wireless and Experimental Association. : 
(Affiliated with the Wireless Society of London.) 


At the meeting of the Association on March 9th, 
Mr. A. W. Knight in the chair, members were 
asked if anyone on the previous evening had heard 
Lieut. Burbury, of Grigglestone, Wakefield, but 
no satisfactory replies were forthcoming. It had 
been suggested by Mr. Horwood that London 
wireless men should act as hosts to visiting provincial 
delegates to the next Conference, and the suggestion 
was put in train to come up in time for good notice 
to be given, and the whole thing organised for 
next year. A patent specification for X stopper 
was read and discussed, and several other wireless 
nuts were cracked and the kernels extracted. 

At a meeting of the Association at the Central 
Hall on March 16th, the Secretary was instructed 
toexpress the thanks of the meeting tothe President. 
Mr. W. Le Queux, for his efforts to give us early 
advice of a forthcoming wireless trial, which, 
though not carried out entirely as prearranged, 
gave some of our members quite a lot of good 
listening practice. 

Mr. Voigt then gave a most illuminating lecture 
on the construction and use of logarithmic tables, 
and if members do not in future work out their 
microhenries that way it will be because they 
prefer the slide.rule. A general discussion then 
followed on the elimination of howling in Mark IV 
amplitiers. 

The Amsterdam Thursday concerts still seem to 
evade most of us.— Hon. Secretary, Mr. Gee. 
Sutton, A. M.I. E. E., 18, Melford Road, S.E.22. 
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Dartford and District Wireless Society. 

(Affiliated with the Wireless Society of London.) 

The regular fortnightly meeting of the above 
Society was held on Friday, March llth, 1921, 
at Dartford Grammar School. Dr. Miskin presided 
with Mr. J. R. Smith, Vice-President. There was a 
good attendance of members, one new member 
being enrolled. 

The minutes of the previous meeting having been 
read and confirmed, the delegates who were in 
attendance at the recent conference, gave a detailed 
account of the various items discussed. 

The President announced that the Governors of 
the Dartford Grammar School had stated their 
approval of the Society being accommodated at 
the school, which accommodation is admirable for 
the Society’s requirements. The headquarters 
of the Society are, therefore, finally established. 
Oppgrtunity was taken to test the aerial now 
erected. 

The President brought a 2.valve resistance 
receiving panel, W.R. 160, as made by Messrs. 
F. O. Read & Co., which with an ordinary home- 
made tubular inductance coil wound with 28.gauge 
enamelled wire and aerial tuning condenser, has 
received on wavelengths from 600 to 15,000 metres. 
Some good readable signals were received on this 
instrument. 

A crystal detector, with A.T.I., was also tried, 
the results naturally not being so good as with the 
valves. The test proved that some slight alteration 
is necessary in the aerial, with & view to obtaining 
signals of maximum strength. 

The Society anticipated rapid developments 
now that definite accommodation has been procured, 
and all interested are invited to communicate with 
the Hon. Secretary and Treasurer, Mr. E. C. 
Deavin, 84, Hawley Road, Wilmington, Dartford. 


The Wireless Society of Hull and District. 
(Affiliated with the Wireless Society of London.) 


A meeting of the committee was held on February 
24th, when several matters came up for discussion, 
one of which was the methods to be adopted to 
increase the membership of the Society. The 
Hon. Secretary outlined a scheme which he had in 
hand, and also made a suggestion that an advertise- 
ment should be inserted in the local press. This, 
however, was held over until the next meeting. 
The Hon. Treasurer presented a financial statement 
which showed a balance in hand of £2 Os. 10}d., 
which was considered satisfactory. A meeting of 
members was held later under the chairmanship 
of Mr. G. H. Strong (President). There was a 
rather poor attendance. The Hon. Secretary 
mentioned that it was found impossible for the 
Society to be represented this year at the Con- 
ference of Aftiliated Societies to be held in London 
on March Ist, but on the proposition of the Chair- 
man and seconded by Mr. Jephcott, the following 
resolution was passed, which the Hon. Secretary 
was instructed to forward to the Conference : 

** The members of this Society are of the opinion 
that the present regulations of the Postmaster- 
General for transmission licences, viz., with regard 
to the speed of sending and receiving required, and 
as to the object of being strictly for research work, 
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should be modified to enable more members to 
obtain the necessary licences for transmission." 

Business over, an interesting discussion took 
place on detector circuits, rendered more interesting 
and instructive by the use of blackboard diagrams 
drawn by the Chairman. 

More members are required for this Society, and 
the Hon. Secretary, Mr. H. Nightscales, 16, 
Portobello Street, Hull, will be pleased to supply 
full particulars on application. 

The meetings ere held fortnightly on Thursday 
evenings at the Metropole (Marlborough Room), 
at 7.30 p.m. There is a students section for 
members under 18 years. 


Borough of Tynemouth Y.M.C.A. Amateur 
Wireless Society. 
(A filiated with the Wireless Society of London.) 


On Wednesday. March 16th, a meeting of the 
above Society was held in the Y.M.C.A. North 
Shields, when the Hon. Secretary, Mr. L. L. Sims, 
gave a paper on “ High Power Wireless Stations.” 

He commenced by briefly outlining the develop- 
ments of long distance wireless, and later described 
the general characteristics of some of the well- 
known high-power stations, including Carnarvcn, 
Towyn. Poldhn, Clifden, Glace Bay and Stavanger. 

A splendid set of lantern slides dealing with these 
stations, were kindly lent by Marconi's Wireless 
Telegraph Co., Ltd. | 

A vote of thanks to Mr. Sims, and to thelanternist, 
Mr. Geo. Littlefield, was proposed by Dr. Jas. A. 
Hislop and heartily endorsed by all present. 

Hon. Secretary, Mr. L. L. Sims, Y.M.C.A. 
Wireless Society, North Shields. 


Brighton Radio Club. 

(A feliated. with the Wireless Society of London.) 

A meeting of the Society was held in the Club 
Room at 8 p.m. on Thursday, March 10th, 1921, 
Mr. W. E. Dingle in the chair. 

Mr. Dingle related his experiences at the Confer- 
ence of Attiliated Wireless Societies held in London 
recently, giving a detailed outline of the procedure 
followed. 

The draft of rules was then submitted by the 
Executive Committee for final approval, and with 
certain amendments was ultimately passed, and 
the work of securing printers’ estimates, etc., 
left im the hands of the Executive Committee, 
who were asked to produce these at the next 
meeting. 

It was then decided to elect two auditors annually, 
and Mr. G. Smith was proposed by Mr. C. H. 
Bingham and seconded by Mr. W. Rogers. Mr. 
Smith accepted the office. 

Mr. R. H. Rogers was also proposed by Mr. 
C. H. Bingham to fill the office of second auditor, 
and seconded by Mr. F. C. Longstaff. Mr. Rogers 
accepted the post. 

It was decided that an audit should be held in 
March of each year. 

There were five new members elected. There 
being no further business the meeting was ad. 
journed at 10 p.m. until Thursday, March 24th, 1921. 

Anv gentlemen interested are invited to com- 
municate with the Hon. Secretary, Mr. D. F. 
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Underwood, 68, Southdown Avenue, Brighton, 
who will be pleased to furnish full details as to 
membership, etc. 


Birmingham Experimental Wireless Club. 


A highly successful exhibition of wireless appa- 
ratus was held by this Club on March 2nd and 5th 
at the Club.room, the City School of Wireless 
Telegraphy, Corporation Street. 

The ingenuity of the members was apparent 
from the number and quality of their exhibita. 
The practical demonstrations of the 14 kw. Ship Set 
by Mr. J. Briggs, and of X ray apparatus by Messrs. 
Philip Harris & Co., aroused the keen interest of 
the visitors, of whom nearly 350 were admitted 
on the two days. Some interesting exhibits 
were made by Messrs Halliwell and Good ; Messrs. 
The British Thomson-Houston Co.; Messrs. 
H. P. R. Wireless, Ltd., and Messrs. Beresford Bros. 
Excellent signals were obtained, and made audible 
to all by an amplifier and loud-speaker. 

On Wednesday, March 30th, a lecture is being 
given by Mr. P. R. Coursey, B.Sc., A.M.LE.E., 
on ‘* Wireless Te:ephony for Amateurs." . 

The Hon. Secretary, Mr. Frank S. Adams, 
110, Ivor Road, Sparkhill, Birmingham, will be 
pleased to hear from intending members. 


Borough of Tynemouth Y.M.C.A.: Amateur 
Wireless Society. 


On March 2nd the meeting of the above Society 
took the form of a general discussion, the main 
topic being the conversion of the Mark III short 
wave tuner. 

Mr. Geo. Littlefield led the discussion, and with 
his own Mark III ably illustrated the mcthod 
of conversion. : 

On Mareh 9th the Hon. Secretary, Mr. L. L. 
Sims, gave a Paper upon “ Field Wireless." 
splendidly illustrated by lantern slides kindly 
loaned by Marconi’s Wireless Telegraph Co., Ltd. 

After giving a brief outline of the early types 
of sets used. the speaker dealt with the more 
modern types of apparatus, namely, * The Auto- 
mobile, Cart, Cavalry, and Trench Sets." 

A vote of thanks was proposed by Dr. Jas. A. 
Hislop. 

Hon. Secretary, Mr. L. L. Sims, 
Wireless Society, North Shields. 


Y.M.C.A 


The Stockport Wireless Society. 


At the meeting of the above Society held at the 
Technical School, Mr. Woodyer delivered an interest- 
ing lecture on the “ General Design and Construction 
of Wireless Receivers." Dealing with the subject 
in & precise manner, Mr. Woodyer gave the con- 
structional details of receivers varying from vest 
pocket size to the more usual type of laboratory 
instrument. 

Mr. Woodyer will lecture at the next meeting 
which will be held on Thursday, March 10th, 
at the Technical School. 

The Hon. Secretary, Mr. J. J. McLachlan, 
25, Greek Street, will be pleased to hear from 
intending members. 
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Portsmouth and District Wireless Association. 


The business meeting held on March 3rd, at 
which Mr. Atherton presided, showed a very promis- 
ing outlook for the Club's future, and apparatus 
is now being purchased for experimental work by 
the members. 

Members have been bringing their own sets 
to the Club-room for demonstration, and one by 
Mr. Bridge, made entirely by himself, and which 
was carried in a large attache case, gave excellent 
signals on the Club aerial. 

Mr. Priest brought a compact set on which the 
F.L. clock ticks were heard, and German spark 
stations on 600 metres. 

Both members have heard telephony on these 
sets. 

The usual buzzer practice is held when the oppor- 
tunity occurs. 

Hon. Secretary, Mr. R. G. H. Cole, 34, Bradford 
Road, Southsea. 


Plymouth Wireless Society. 


At a general meeting of the above Society held 
on the 4th instant Mr. W. J. Lewarn was elected 
Chairman, the vacancy occurring through Mr. R. 
S. Menhennet's resignation. 

On the 18th instant the Principal of the Municipal 
Technical College (Mr. W. S. Templeton, M.A., 
B.Sc., A.M.LE E.) read a further Paper on the sub- 
ject of “ Relativity,” 
with ‘ Einstein's General 
important results. 


The Radio Society of South Africa. 


An ordinary general meeting of this Society 
was held at the Universitv, Cape Town, on the 
evening of February 25th, 43 members being prezent. 
The Chairman (Professor A. Ogg), after declaring 
the opening of the new session, outlined the im- 
mediate policy which the Committee had framed, 
including the grading of members, the allocation 
of call signs, the printing of the constitution, by- 
laws, ete., the examination of members requiring 
certificates, recommending the issue of the Post- 
master-Generals licence, and the opening of 
branches. 

Elections to fill vacancies on the Provincial 
Committee then took place, Mr. H. P. Trainor 
being elected Vice-Chairman, and Mr. W. H. 
Perrow, M.I.E.E., Elective Member. 

The Chairman then called upon Mr. H. E. Pen- 
rose to deliver his lecture, “ Construction of 
Amateur Apparatus." 
of tuning coils, a variable air condenser, and a 
potentiometer constructed by Mr. J. S. Streeter, 
explained the fundamental requisites of an 
elementary type of receiving instrument using a 
ervstal detector. The advantages of different 
types of aerials were given, and the necessity 
for a good “earth” and well-soldered joints was 
emphasised. Various methods of connecting up 
the components were described. and details were 
given whereby low resistance telephones should be 
used with satisfaction. Mr. Streeter was then 
called upon to explain the methods employed 
in the construction of the apparatus exhibited. 

Meetings of the Society are held on the last 
Friday of each month. Any person interested 
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desiring information should communicate with 
the Provincial Hon. Secretary (Mr. A. T. Stacey), 
P.O. Box 2055, Cape Town. 


Bishop’s Stortford College Wireless Society. 


It has been decided that meetings shall be held 
on Sundays in future, this being the only day 
which is free to all members of the Society. 

A meeting was held in the Lecture Room on 
March 6th, when the President, Mr. E. M. Stienon, 
gave a most interesting lecture on " Valve 
Amplifiers.” His lecture was profusely illustrated 
by graphs, formulæ and diagrams on the black- 
board. and after he had been thanked for his 
lecture, buzzer practice was given as usual by Mr. 
Hayward. 

On March 13th a meeting was held in the Lecture 
Room, when two new members were elected. 
Mr. W. R. Brachett then gave a lecture more 
especially for the benefit of novices, on ** Wireless 
Receiving Instruments and their. Functions in 
Crystal Reception.” He demonstrated his lecture 
by practical experiment, explaining each instru- 
ment in the clearest manner, and was heartily 
thanked for this much-wanted lecture. 

A meeting was held in the Lecture Room on 
March 20th. During the past week Messrs. 
Stienon, Blomfield and Gormy had erected the 
Club aerial, and it was hoped that a set would soon 
be in working order. There was a large attendance, 
and Mr. A. H. Blomfield read his Paper on “ Single 
Valve Reception." During the course of his 
Paper Mr. Blomfield gave a very complete outline 
of the theory of heterodyne reception, also touching 
upon direction finding. 


Luton Wireless Society. 


On Wednesday, February 9th, the usual fort- 
nightly meeting was held. Buzzing practice as 
usual preceded the lecture given, on this occasion, 
by the Hon. Librarian of the Society, Mr. E. 
Porter. The subject was ''Poulsen Arc Trans- 
mission." With the aid of diagrams the lecturer 
explained the method used, and simple theory, 
and the advantages and disadvantages compared 
with other methods of transmission. Great interest 
was shown and discussion followed. 

The telephony and music in connection with the 
Efficiency Exhibition at Olympia was received on 
the Society receiving set, and members and visitors 
took advantage of the opportunity to hear the 
demonstration which was received with good 
audibility on the single-valve receiving set. 

On Wednesday, March 9th, the Hon. Secretary 
addressed a good attendance on “ Wireless Trans- 
mission of "Telephony." Following a description 
of the valve as a generator of oscillations. the 
method of modulating the carrier-wave was shown. 
Successful experiments followed. 

Membership of the Society is increasing very 
satisfactorily, greater interest is shown, and next 
session promises to be even more successful than 
the one which is terminating. 


Wimbledon and District Wireless Society. 

On Saturday, Maren 8th, 1921, a large gathering 
of ladies and gentlemen, inter ted in wireless 
telegraphy, attended the inauzur.] meeting of the 
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Wimbledon and District Wireless Society, held at 
the Technical Institute, Gladstone Road, 
Wimbledon. The Secretary of the Society, Mr. 
Marshall, traced the origin of the Society and need 
for such an organisation in the district, giving 
suggestions which he hoped would be adopted 
with regard to the operations of the Society in the 
future. 

Mr. H. Nutton, A.M.I.E.E., A.T.M.E., temporarily 
in charge of the meeting, referred to the importance, 
especially in the initial stages of the Society, of 
securing the services of a president who should 
understand the circumstances surrounding the 
Society generally, and expressed the belief that he 
could heartily welcome the Society on behalf of the 
Wimbledon District Higher Education Com- 
mittee, to hold their meetings in the building. 
Mr. Nutton proceeded to introduce the president 
for the year, Mr. W. A. Harwood, who, on rising, 
thanked the Society for making him president for 
the ensuing year, and said he hoped that at the back 
of the minds of the Executive Committee of the 
Society, who had chosen him as President, was the 
idea of reflecting honour upon the Wimbledon 
District Higher Education Committee. He gave 
a short outline of the history of wireless telegraphy 
as applied to the Institute, and reviewed the im- 
proved status of wireless operators, and the change 
in their qualifying examination, which, in his 
opinion, was to some extent due to the action of 
the Higher Education Committee in approaching 
the Board of Education. A vote of thanks was 
moved by Mr. Ballhatchet, and seconded by Mr. 
Howard. ` 

During the evening, by permission of the Post- 
master-General, wireless signals from Eiffel Tower, 
Poldhu and ships at sea were made plainly audible 
throughout the large hall. 

The next meeting of the Society will take place 
on April 9th, when Mr. Onwood, a member of the 
Society, will give a short paper on the H.P.R. 
receiver, followed by a demonstration and dis- 
cussion. 

Forty members have already been admitted to 
membership of the Society. Intending members 
aro invited to communicate for further information, 
with the Hon. Secretary, Mr. W. G. Marshall, 
c/o Technical Institute, Wimbledon, or 48, Warren 
Road, Merton, S.W.19. 

The Lowestoft and District Wireless Society. 

The inaugural meeting of the above Society was 
held on Tuesday, March 15th, at Bridge Road, 
Oulton Broad, at 7.30 p.m. 

The following officers were elected :— President, 
Mr. C. Chipperfield; Hon. Secretary, Mr. L. 
Burcham ; Committee, Messrs. Savage and Trent. 

Arrangements were made to convert a shed, 
lent by the President, into a permanent head- 
quarters. The construction of a single valve 
receiver for the use of members is to be commenced 
as soon as the necessary alterations to shed are 
completed, permit to be applied for in the mean- 
time. The rules, etc., were then discussed and it 
was decided to fix the age limit at 18 years, but 
enthusiasts under that age who wish to join will be 
&dmitted as associates at the committee's discretion. 
An annual subscription of 10s. 6d. to be made by 


each member, the year commencing March Ist, 
1921, and any persons wishing to join after Sep- 
tember 1st will be charged a fee of 5s. 

The President also made an offer of the use of the 
lathes, etc., at his works by full members for the 
making of apparatus. ' 

Meetings will be held at Messrs. Chipperfield’s 
Works, Bridge Road, Oulton Broad. Full par- 
ticulars will be gladly furnished by the Hon. 
Secretary, Mr. L. Burcham, “ Gouzeacourt,”’ 
Chestnut Avenue, Oulton Broad, Suffolk. 


Stoke-on-Trent Wireless and Experimental 
Society. 

The Second Annual General Meeting was held 
on Tuesday, March 22nd, at the headquarters, 
17, Brunswick Street, Newcastle, Mr. A. H. Wilson 
in the chair. 

Votes of thanks were passed to Mr. Wilson for 
his services as chairman and hon. treasurer during 
the past year, and to Mr. G. H. Adams for acting 
as hon. secretary. 

The Secretary then submitted his report, which 
was accepted. The following propositions were 
made and carried unnaimously :—- 

That Mr. F. E. Wenger, M.C., be re-elected 
Prosident. That the following be re-elected Vice- 
Presidents :— Mr. F. Blake and Mr. A. Lees-Milne, 
of Wybunbury. That Sir William G. V. Goodwin, 
ex-Mayor of Newcastle, be asked to become a 
Vice-President. 

Mr. A. H. Wilson was elected Chairman and 
Hon. Treasurer, and Mr. G. H. Adams, Hon. 
Secretary. The Committee formed consisted of the 
President, Vice-Presidents, Treasurer, Secretary, 
and Messrs. S. Wilkinson, F. Jenkinson, Jones, 
J. Warburton, A. Hackney and G. Mottershead 
Mr. Wilkinson and Mr. Jones were appointed 
Hon. Auditors. 

After other business had been discussed, Mr. 
Jones proposed “That in future this Club be 
called ‘The Stoke-on-Trent Wireless and Ex- 
perimental Society.'" This was seconded by Mr. 
Adams and carried unanimously. 


North Wales. 

Those interested in the formation of an amateur 
wireless society in North Wales are invited to 
communicate with Mr. G. S. Whale, The Wireless 
College, Colwyn Bay. 

Hounslow. 

Mr. A. J. Rolfe, of 20, Standard Road, Hounslow, 
informs us that he and some friends are anxious 
to start a wireless club in their district. Will 
those interested kindly communicate with Mr. 
Rolfe ? 

West Hartlepool. 

It is proposed to form & Wireless Club for West 
Hartlepool and district. Those interested should 
write to Mr. R. L. Howey, 33, Grange Road, 
West Hartlepool, Co. Durham. 


Lancashire and Cheshire. 

The formation of Wireless Clubs in many branches 
of the Y.M.C.A. in Lancashire and Cheshire is 
contemplated. Will those interested please com- 
municate with Mr. L. Ramsbottom, British Motor 
Buildings, 230, Deansgate, Manchester. 
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THE MAKING OF WIRELESS APPARATUS 
A WAVEMETER FOR SHORT WAVES 


Construction and Calibration. 


OW that a certain amount of amateur 
wireless transmission is allowed on 
short wavelengths, it is necessary to have a 
wavemeter by means of which to adjust the 
transmitter wavelengths. Such a wavemeter 
can be cheaply and efficiently constructed if 
the following instructions are carried out. 
The instrument we propose to design will 
have a wavelength range of approximately 
140 to 240 metres, and will consist of a 
small variometer inductance and a fixed 
capacity condenser. In series with the 
inductance will be a small pocket-lamp bulb, 
for indicating C.W. tuning. Two terminals 
connected one either side of the condenser 
will be provided, so that either a crystal clip 
and telephones, or a buzzer and dry cell, may 
be connected across the condenser. 
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A general arrangement of the instrument 
is given in Fig. 1. From this it will be seen 
that the principal part is the variometer, 
which consists of two rectangular formers, 
pivoted one inside the other and mounted 
on a small stand. Details of the fixed and 
rotating formers are shown in Figs. 2 and 3. 


The fixed former (Fig. 2) should be made 
up in box form, with no top or bottom. The 
wood used should be 2 inches wide bv } inch 


thick, and the lengths should be such that 
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Fig. 2. 


when mounted up—either dovetailed or 
nailed end to end—the inside dimensions 
should be 34 inches by 2j inches. “Iwo 
parallel grooves should be made in all four 
sides in which the winding may be placed. 
The grooves should be $ inch apart, 4‘, inch 
wide and } inch deep. A -8 inch hole should 
be drilled exactly in the middle of each of 
the two long sides through which the rotating 
coil spindles pass. A piece of clock spring, 
} inch wide and 1} inches long, with a small 
hole punched near one end of it, should be 
mounted so that the small hole is exactly 
over the centre of one of the spindle holes. 
This spring acts as a bearing and rubbing 
contact, through which connection is made to 
one end of the rotating winding. 

The rotating former (Fig. 3) may be a 
wooden block or a rectangular frame similar 
to the fixed former. We will consider the 
latter alternative. Use }-inch wood, 11 
inches wide, and so joined together, either 
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dovetailed or nailed end to end, that the 
outside dimensions are 3 inches by 2} inches. 
This frame need not be grooved. In the 
middle of the two long sides a hole should 
be drilled into which the ,%,-inch spindles 
en be screwed. The two spindles should be 
vw Inch diameter threaded. ‘The bottom one 
should be 1 inch long, and should have a 
short 30 degree taper at one end. ‘This 
taper point works in the small hole in the 
clock spring, described above, and shown in 
Fig. 1. The top spindle should he 13 inches 
long (provided j3.-inch nuts can be obtained, 
4-inch thick). The assembly of this unit, 
hxed and rotating formers, will be clear 


from Fig. 1 
Le 
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Fig. 3. 


When the formers are complete and the 
spindles and nuts and spring washer obtained, 
the unit should be mounted and tried for 
mechanical working. If satisfactory, dis- 
mantle and proceed with the winding. For 


this we require 35 feet of No. 22 D.C.C.. 


wire, about 4 ozs. The rotating former 
should have 6 turns one side of the spindles 
and 5} turns the other ; this allows the two 
ends to come one against each spindle. Make 
the wire fast to the former against the top 
spindle and wind on almost 6 turns ; cross 
over to the second section just before reaching 
the top spindle again and wind 5} turns in 
the same direction as the first section, and 
finish off against the bottom spindle. Secure 
the end of the wire in a looped piece of tape 
over which the turns are wound and the last 
turn taken through the loop, which is pulled 
tight to grip the wire. 


Commence winding the fixed former at 
the bottom left-hand side, and wind almost 
10 turns in the one groove, finishing off 
against the bottom: spindle, to which this 
end of the wire should be connected. The 
start of this section should be on the outside 
of the groove, and the finish on the inside, 
and the winding should run in an anti- 
clockwise direction. The winding in the 
second groove should be 9} turns, starting 
at the top left-hand corner on the inside of 
the groove, and running round the former 


. in an anti-clockwise direction and finishing 


on the outside of the groove at the bottom 
left-hand corner. 

The start of this second section is connected 
to one side of the lamp filament, and the 
other side of the filament connects to the 
top spindle of the rotating former. Check 
the direction of the winding of the two 
sections of the fixed former to see that they 
are in the same sense and will not oppose 
one another magnetically. "Ihe winding in 
the grooves may be covered over with paraffin 
wax to the level of the wood, or the sides 
may be completely covered with very thin 
wood. 

When the two formers are finished and 
the lamp-holder is mounted, the variometer 
may be finally built up. 

Mount a small terminal board, with two 
terminals, on one side, as shown in Fig. 1. 

The condenser and the method of cali- 
brating the set will be described in the next 
instalment. 

(To be continued.) 


Previous articles in this Series have dealt with 


the following subjects :— 
A Single Valve Long-Range Receiver. 
How to make a Direction Finder. 
A Frame Aerial Receiving Set. 
'The Construction of Condensers. 
Inductance Coils. 


A Separate Oscillator for C. W. Reception. 


QUESTIONS AND ANSWERS 


NOT E.—This section of the magazine is placed at the disposal of all readers who wish to receive advice and 


information on matters pertaining to both the technical and non-technical sides of wireless work. 


Readers 


should comply with the following rules.—(1) Questions should be numbered and written on one side of the 
- paper only, and should not exceed four in number. (2) Queries should be clear and concise. (3) Before sending 
in their questions readers are advised to search recent numbers to see whether the same queries hace not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) AU queries must 


be accom panied by the full name and address of the sender, which is for reference, not for publication. 


(Jueries 


will be answered under the initials and town of the correspondent, or, if so desired, under a `“ nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. 


C. L. U. (Brighton) sends a sketch of a circuit 
(shown in Fig. 1) by which he has seen it stated 


that speech was transmitted three miles in 1902. 
He asks (1) For size of spark to be used. (2) Lf 


the circuit would work. 

This method is apparently intended to work by 
low frequeney induction, no spark being used, and 
the coil break being dispensed with. The method 
would be exceedingly inefficient, and we do not 
think that any results would be obtained without 
the use of a much larger aerial and more power 
than is allowed by the P.M.G. 


Fig. 1. 


SPARE-TIMER (Braintree).—(1) The set is 
all right, but might be improved by connecting 
the crystal to the end of the slider, or, better still, 
to another slider on the coil. 

(2) We cannot understand this effect, which 
appears to be due to some irregularity in the circuit. 
It is possible that the slider may not make equally 
good contact along the whole of its travel. 

(3) It is most disadvantageous to double your 
aerial back on itself as the potentials induced by 
signals in adjacent parts of the wire tend to oppose 
each other. 

(4) Honeycomb coils, as we have often remarked, 
are only different from other coils in their con- 
struction. The inductance of any two coils in 
series is the sum of their inductances and the mutual 
inductance between them, which may be either 
positive or negativo. To cover all wavelengths, 
a series of coils would be required as the self. 
capacity of the individual coils and the capacity 
between them would otherwise come into play. 
The design of a variometer to cover all wavelengths 
is outside the scope of these columns. Your 
circuit should show the A.T.C. in the acrial lead, 
otherwise it is diagrammatically correct. 

F.A.S. (Gravesend).—(1) Diagram correct. 

(2) This is quite impossible to say; possibly 
you will succeed in transmitting a few miles, but 
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the valve you suggest does not appear from its 
characteristic to be very good for transmission. 

(3) Maximum 750 ms. approximately. Minimum 
uncertain. 

(4) Quite suitable, and capable of receiving 
the same wavelength, but you should use a condenser 
across your telephones (about 0:003 míds.) A 
variometer in your aerial circuit would be an im- 
provement, as you are not using a variable con- 
denser. 

A.L. (Soham) asks about nine questions under 
five headings. We give a number of replies. 

(1) The coils are single layer. 

(2) We see no reason to doubt the accuracy 
of the writer’s statement as to what he used. 
Coarser wire than No. 38 would certainly be pre. 
ferable. 

(3) If No. 30 wire, and mean diameter 4”, 
about 3,500 ms. 

(4) Leclanché cells are not suitable for valve 
working, as with the comparatively heavy currents 
required they are inefficient and polarise so quickly 
that adjustment of the valve to a sensitive point 
would have to be made almost every minute. 

(5) The H.T. battery you suggest, though not 
very good, would probably give some resulta. 

(6) Roofing slate would be possible, but not very 
good for a valve panel, owing to the ease with which 
it absorbs moisture. If you use it, dry it well 
and then shellac it all over, including the edges, 
and insides of the holes. 

J.E.W.G. (Watford) asks (1) How to connect 
up an ignition coil for transmission with certain 
specified apparatus, (2) For criticism of a set. 

(1) See Fig. 2. 

(2) As well as we can judge with the little 
information you give us as to the sizes of your 
coils, vou would probably do better by putting 
coil B in series with the jigger primary, and the 
variable condenser across the jigger secondary ; the 


rest of your gear remaining as in the sketch. 
kg 
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QUESTIONS AND ANSWERS 


K.E.W. (Kristiania).—(1) and (3) The list of 
:apparatus you submit is not very suitable for a 
good receiver. The sketch (Fig. 3), which necessi- 
tates the use of further apparatus, is about the best 
that we can suggest. 

(2) The frame aerial might be No. 18, or equiva- 
Jent in stranded wire. 2-slide inductance of No. 22. 

(4) The set will not be very efficient without 
nore than | valve for amplification. 


T.H.W. (Cambridge) asks for help with a 
two-valve and crystal receiver, which is giving serious 
trouble from noises in the telephones. 

Telephone noises of the type you mention are 
not caused by any particular type of circuit. 
Setting aside the possibility of a loose connection, 
which you have tested for, the most likely causes 
are (1) a defective valve, (2) defective batteries, 
-especially H.T., and (3) an intermittent break or 
.short circuit in a transformer or the telephones. 

S.J. (Birmingham).— The system you propose 
to use is, of course, not radio-telegraphy in the 
usual sense of the term, but we think you should 
apply to the Secretary of the G.P.O. in the usual 
way, submitting a Sketch of your proposed apparatus 
and asking if a permit is necessary. 

With your proposed system you will only get 
sounder reception in the telephones; the results 
would probably be better with some interrupter, 
either on the transmitter or receiver sides. 

L.S.T. (Huddersfield) asks (1) For criticism of 
an aerial circuit. (2) Why a certain crystal receiver 
gives no signals from the outside, but will pick up a 
‘buzzer not connected with it. (3) For capacity and 
inductance of the aerial. 

(1) Satisfactory, provided that the wires are 
spaced several feet apart. 

(2) The circuit sketched is O.K.; the lack of 
signals must be due to bad connection, bad earth, 
-or similar cause. The buzzer result is not un- 
-common. 

(3) You do not give enough data for us to give 
capacity: probably about 50 mhys. and 0-00015 mfds. 

A.E.B. (Sheffield).—(1) The aerial sketched 
wil probably be fairly efficient, though an L 
aerial is preferable to a T, when the amount of 
wire is limited by the P.M.G. 

(2) Interference from the telephone wires should 
not be great, but we doubt very much whether 
;v ou will get permission to use the standards. 

(3) Satisfactory ; make a soldered connection. 

(4) Quite correct. 


G.T. (Birmingham) asks various questions 
about a telephone transmitter. 

The set you sketch is interesting, but it is 
unnecessarily complicated, and would therefore 
probably need much skilled experimental work to 
get even fairly efficient. A modulator valve is 
unnecessary and wasteful with such low powers; 
yours i8 shown without any plate voltage. Your 
oscillation valve should have a closed tuned circuit 
in the plate lead, and you will probably find a 
circuit in series with your H.T. battery easier to 
manage than & shunt circuit. Either of the valves 
you mention is a good oscillator. The plate voltage 
should be about 100. The condenser C, if retained, 
might be 0-001 míds. 


AMATEUR (Palmer's Green) asks (1) For the 
connections of a simple crystal receiver, capable of 
receiving spark and telephony. (2) If a three-wire 
inverted L aerial be suitable for this set. It is 50 ft. 
long and the wires are 18 ins. apart. It is in the 
loft at the top of a house, under slates. (3) What 
would be the wavelength of the set. (4) Would it be 
possible to receive the Marconi Concerts with this 
set. 

(1) See Fig. 1, page 662, of the issue for Decem- 
E llth. The condenser should be about 0-0003 
mfds. 

(2) The aerial will be too much screened to be 
very efficient. The wires should be separated by 
considerably more than 18 inches. 

(3) With the dimensions, as in the answer 
referred to, probably about 3,500 ms. 

(4) Yes. 


L.R.C. (Ilford) asks (1) Will there be an article 
shortly on how to build a receiving set suitable for 
beginners. (2) What is the longest distance a good 
set can receive from. (3) Are thereany binding cases 
for “The Wireless World," and, if so. what is the 
price of them. (4) A good book on Wireless for a 
beginner. 

(1) A set suitable for beginners was described in 
the issue for December, 1919. 

(2) It depends on conditions. Transatlantic 
stations can be received with crystals on large 
aerials. On a P.M.G. aerial the high-powered 
European spark stations should be audible. 

(3) Yes. See advertisement pages. 

(4) Bangay's "Elementary Principles.” 


F.D.C. (Cambridge).—(1) The set is quite 
satisfactory—-as is indicated by the results you get. 

(2) Yes, but no telephony is being sent out from 
Chelmsford at present, the station being engaged 
on commercial work. 

(3) Meteorological reports on 1,650 metres at 
1200 and 2200. : 

(4) Put & variable condenser, maximum capacity 
-0005 mfds,, across the jigger secondary. 


EBONITE (Clapham) asks (1) For general 
criticism on a suggested resistance amplifier. (2) 
Is a condenser (:0001 mfds.) sufficient to set the 
amplifier oscillating for reception of C.W. (3) 
The approximate consumption of H.T. current and 
why it should be heavier than with a L.F. transformer 
amplifier. (4) Special precautions advised when 
laying out the set. 
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(1) Quite a good set. There is no necessity to 
connect the grid leaks through the potentiometer 
to earth. 

(2) Quite. 

(3) 10-20 milliamps. 
sarily require more current than others. 

(4) There are no special precautions necessary 
with this type of set-—the only difficulties you are 
likely to meet with are in the making of suitable 
resistances. 

CARBORUNDUM (Monkseaton) asks (1) 
The wavelength of a coil 103” x 53", wound with 
No. 24, with a 0:0005 mfd. condenser. (2) The 
wavelength of a 50’ twin aerial plus A.T.I. 6” 
x 6” of No. 20 and jigger primary 103" x 63” of 
No. 22. (3) Whether the ratio of length to diameter 
of a coil affects its efficiency. (4) If 800 ohms. is 
too high resistance for a potentiometer for use with 
carborundum, and if so, if improvement would be 
obtained by using an 8-volt battery instead of 4 volt. 

(1) About 4,000 ms. 

(2) About 3,000 ms. 

(3) In general, no. 

(4) The resistance is not high enough to be in- 
efficient. If it were, increasing the battery voltage 
would not improve matters. 

ELECTRON (Kenilworth) is designing a set 
to work up to 20,000 ms., and asks (1) (a) If space 
is available, whether single-layer coils are best for 
his purpose. (b) In such coils, if the primary 
should be able to slide right inside the secondary. 
(2) (a) If he uses a dead end switch whether he can 
tune down to 500 ms. (b) If a dead-end switch 
18 necessary on both coils, or only on the secondary. 
(3) What size of formers are recommended. (4) 
What gauges and type of wire shall he use, and the 
number of turns on each coil. 

(1) (a) Yes. (b) This is certainly advantageous, 
though such tight coupling may not be necessary. 

(2) (a) Yes. (b) Yes. 

(3) Quite arbitrary. 

(4) The design of & complete set is outside the 
scope of these columns. See articles in the issue 
for February 5th of this year and following numbers 
for general principles of the design of such a set 
and for suitable inductance and capacity values. 

AMATEUR (Birmingham).—(1) Your sug- 
gested circuit is wrongly connected. See Fig. 1, 
page 662, December llth issue. (We think a 
constant reader should be able to sketch the con- 
nection of a single circuit crystal receiver without 
help.) 

(2) Maximum wavelength about 3,000 ms. ; 
minimum about 250 ms. 

(3) Yes, if properly connected up. 

(4) Add this coil to the aerial circuit ; reply (2) 
assumes this done. 

55 D. (Cambridge) asks (1) How to wind a 3’ 
square frame, 1” deep, for reception with a 0-002 con- 
denser up to 16,000 ms., with a 55D amplifier. 
(2) How to fit a variable reaction toa French L 1 
amplifier. 

(1) As you do not wish to use a loading coil you 
could wind the frame with wire of, say, No. 20, 
spaced 7 turns to the cm. We should prefer, 
however, to use & loading coil. with fewer turns 
further spaced on the frame. For tappings divide 


Much less will probably be required. 


This type does not neces- 
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approximately in the ratios of the squares of the 
wavelengths required. 

(2) For diagram see Fig. 1, page 597. You could 
break the plate lead of any of the first 3 valves, 
introducing a coil variably coupled to your tuned 
circuit induction. 

N.J.W. (Cambridge) asks 2 questions about a 
set and (3)Could he get a single ear telephone say of 
1,000 ohms converted into a relay, if carefully and 
accurately done by experts. (4) Would a coherer 
be of any use with a Morse writer for taking down 
Press fron FL BYC MPD, etc., using one valve 
for rectification and one for amplification, 

(1) About 4,000 ms. 

(2) -00008 mfds. ; this condenser if used in the 
aerial circuit should be in parallel with the A.T.1., 
in any case it is too small to be of much use. 

(3) This could possibly be done. but it would 
probably be almost as easy and cheap to make or 
buy a relay of normal type, and the results so 
obtained would be far superior. 

(4) No; it would be almost impossible to make 
it work at the required speed. 

J.S.N. (Streatham) sends a sketch of a one- 
valve set, and asks (1) The correct capacities of thc 
two condensers. (2) If there ts anything wrong 
with the circuit. (3) If a crystal detector inserted 
as shown would be worth trying. (The crystal 
shown in shunt across the reaction coil and ts itself 
shunted by a potentiometer.) 

(1) A.T.C. (Parallel) about 0:0003  mfds. 

Grid condenser 0-00005 mfds. 
Blocking condenser 0-002 mfds. 

(2) and (3) The circuit is quite good, except for 
the crystal detector, which is quite useless as shown. 
For a possible way of using a crystal with valve, 
see the circuit on page 65 of the issue for April 17th. 

(4) Not unless the set is to be used over very 
wide ranges of wavelength. 

H.W. (Manchester).—(1) Your diagram shows 
the lead-in wires making a sharp bend with the 
aerial. This is very bad practice; you should 
sacrifice aerial length if necessary to avoid it. 

(2) Your diagram might give a satisfactory 
receiver, but it looks rather mixed up. We 
suggest :-— 

(a) Aerial connected to the slider of long 
coil. 

(b) One end of the long coil connected to one 
slider of the short coil. 

(c) One end of the short coil earthed and 
connected to condensers and telephones. 

(d) The other slider of the short coil connected 
to condenser and crystal. 

(3) Up to about 4,000 ms. 

- (4) You might receive Chelmsford if your set 
is in good order and well adjusted. 

N.E.K. (Brussels) asks (1) What should be 
the ratio of transformation of air cored $ntervalve 
H.F. transformers. (2) If a carborundum detector 
could be used as a grid leak. (3) What 1s the best 
way to convert an 8-16 mfds. condenser and tron- 
cored chokes to D.C. mains to cut out noises. (4) For 
particulars of the Glace Bay station; wavelength, 
type of set, hours of service, Press service. 

(1) 1-1 ratio is most usual. 

(2) No; too low. 
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(3) Put one choke in series with each main and 
condenser across the delivery terminals. 

(4) 8,000 ms. ; valve set: service continuous 
for commercial purposes, but practically no Press. 

NOVICE KEEN (Newcastle).—(1) The in- 
ductance you describe is quite suitable for a loading 
coil of a frame aerial set. 

(2)R valves could be used insiead of V24 
valves for the above. You might get as good 
results with 3 R valves instead of 4 V24 valves, 
employing 80 volts H.T. and 4 volts on the filament. 

(3) See reply to A.A. (Chelsea) for a diagram 
of a 2-valve frame aerial receiver. The throw-over 
switch from the aerial to the frame is of course 
unnecessary. The valve amplifier can be modified 
so as to comprise more valves by obvious means, 
and any other form of amplifier can equally well 
be employed. 

(4) Sample a = 32 S. W.G. 

b — 34 S.W.G. 
Both are somewhat fine for receivers. 

S.H.P. (Great Bookham) asks (1) For criticism 
of a single circuit. sketched. (2) The wavelength 
with an A.T.I. of 9" x 6” with No. 24 wire. (3) If 
a variometer would improve the circuit. 

(1) Simple, but fairly efficient. 

(2) About 3,000 ms. 

(3) No. Little use, your A.T.I having two 
sliders. 

S.F.B. (Oundle).—(1) Iron or steel wire would 
have a much higher H.F. resistance than copper, 
and would therefore not be suitable. 

(2) (a) About 14,500 microhenries. 

(^) DoD B, eon » 


where L--inductance in mhys. 
n — NO. of turns per cm. 
d=diameter in cms. 
[—length in cms. 
K = Nagaoka’s factor 
K is tabulated in  Nottage's"" Inductance and 
Capacity " in terms of d/l. 
Typical values are dil -25 -50 -75 10 2-0 3-0 
K 9 81 -75 -69 -53 -43 
SPARK (Durham).— (1) Your diagram shows 
no H.T. on the plate of the second valve: this 
is quite enough to explain absence of results. 
(2) The space between plates is not stated for 
the condenser B. The condenser C —0-0005 míds. 
(3) 400.000 mhys. | A. T.I. (26 S.W.G.) Second- 
ary inductance 30 S.W.G. 


N.H. (Huddersfield) asks (1) For criticism of 
the circuit sketched. (2) Will the circuit give good 
results. (3) Will aloading coil placed in the secondary 
circuit increase the wavelength. (4) What crystal 
would you recommend for use without a potentiometer. 

(1) Connections are incorrect. See Fig. 6, 
page 500, October 2nd issue, and many other crystal 
circuits, 

(2) Yes, if altered as suggested, tuning condenser 
=0-0005 mfds. at maximum. 

(3) Yes, say 6'".« 3” of No. 28, wavelength 
should then reach 3,000 ms. 

(4) Zincite-bornite is a good one. 


R.C.C. (Willesden) hus a short-wave receiving 
set in which the A.T.1. and A.T.C. are both at their 
maximum when tuned to 600 ms. He asks for par- 
ticulara of an inductance to add to the aerial so as 
to bring the adjustments well on the instruments. 

An A.T.I. of 10’ x 6” wound full (single layer) 
of No. 24 should be ample for 3,000 ms. with a 
P.M.G. aerial. Probably your A.T.C. is too small. 
Try shorting it. 

J.G. (Coventry).—(1) The “e” and "d" 
terminals on an amplifier A Mark 4 are for use 
with a grid condenser and leak. 

(2) You could probably obtain & Signal Service 
handbook giving you the wiring diagram. 

(3) YN is Lyons—15,000 ms. 

(4) The primary of a loose-coupled valve set 
being included in the aerial circuit, is tuned with 
the aerial. 

C.W. The description and 
sketch of your set is so vague that we can hardly 
help you at all. It is impossible to tell how your 
instruments are connected up, and we think your 
lack of success is due more likely to a wrong method 
of connection than to the comparative badness 
of your situation. An additional loading coil will 
increase your wavelength range, but will not im- 
prove results on short waves. 

H.C. (Doncaster) asks (1) What results to 
ez pect with a specified aerial and a circuit as sketched. 
(2) If the aerial is suitable for long wave C.W. 
rece ption on a valve set. - 

(1) The aerial is tolerably good, but results 
would be almost nil with the connections as shown. 
For best connections see Fig. 4, page 758, in the 
issue for January 22nd. 

(2) Yes, with a suitably designed set. 

C.S.A. (Edinburgh).— (1) Do not use thinner 
than No. 24 unless absolutely unavoidable. 

(2) It depends on the circuit, about which you 
say nothing. For a two-circuit receiver of normal 
type with a closed circuit condenser of 0:0005 
míds.—about 4,000 ms.— with a suitable A.T.I. 

(3) Certainly: for range as in (2) use about 
6” x12” wound with No. 24. 

(1) Yes. 

R.E.C. (Harringay). 
fairly suitable type, but we do not like the arrange- 
ment of the plate circuit, which would be better 
as jn Fig. 4 :— 


Fig. 4 


C, snould be nor iess than -005 mids. C, and C, 
should be not greater than -001 mfds. C, should be 
not greater than -0001 mfds. We should recommend 
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the addition of a reaction coupling between the 
plate and grid circuits. 

(2) Altered as suggested, about 2,500 ms. 

(3) Yes. 

(4) See above. 
> R.C.R. (Woolston).—The set you propose, 
though of simple type, should be fairly efficient, 
and the dimensions suggested are suitable, except 
for the aerial, which should, if possible, be longer 
and with fewer than 5 wires in parallel. Separate 
your wires as far from each other as possible. 

T.D. (Newcastle) asks (1) How much wire and 
how many tappinga should be given to the reactance 
coil to make the wavelength up to 16,000 ms., using 
32 enamelled wire if the tuning coil has two pounds 
of No. 26 enamelled copper wire. (2) Is black 
enamelled wire good enough for both coils. (3) 
What diameter should the reactance coil be, if the 
tuning coil is 6". (4) Which is the better aerial 
for the set, 100’ single or 70’ double. 

(1) Try about 4' x 6”, with about 4 tappings. 

N.B.—Your suggested A.T.I. former, 6” x 4”, 
will not take two pounds of No. 26 and will not 
give anything like 16,000 ms.: use a former of, 
say, 8 "x18". Even then you will require a small 
parallel condenser. 

(2) Yes, if the coils are carefully wound, but 
‘we should prefer with silk insulation. 

(3) See above. 

(4) Immaterial. 

W.E.D. (Knightsbridge).—(1) Connect as 
shown in Fig. 5. 


= AaB INPUT reas On VALVE PANEL 


Fig. 5 


The crystal is of no use with this arrangement 
without the addition of further gear. 

(2) No. 

(3) The receiver will be more selective with an 
additional A.T.I., enabling looser couplings to be 
employed. 

(4) Impossible to say, as you do not give the 
gauge of wire with which your slider is wound. 


C.O.P. (Ilkley).—(1) No. 

(2) Make an A.T.I. about 12” x8” and wind 
with No. 22 wire. 

(3) No. Connect up as in Fig. 2, page 790, of 
the issue for February 5th, using your own coil in 
place of the two there shown. 

(4) Carborundum is very good for general 
purposes. ` 

J.E.P.L. (South Africa).—(1) We do not quite 
understand your proposed switching arrangements. 
Assuming that they are correct, your circuit is one 
which would be extremely tricky to work, but 
might give good results on critical adjustments. 
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(2) Your aerial circuit should tune to nearly 
4,000 ms., and your secondary to about the same 
wavelength. Minima uncertain. A grid leak (3. 
megohms) is required across C4. If you get poor 
results try omitting the condenser across the re- 
actance and using few turns and close coupling 
of the latter. 

(3) 4,000 ohms would probably do. 

W.W. (Aboyne).—(1) You do not state the 
thickness of plates: assuming this as 2 mms., 
the capacity is about 0-0007 míds. 

(2) You could obviously make as above. but with 
about half the number of plates. 

(3) The circuit is quite unsuitable. 
should be as shown in Fig. 6. 
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Connections 


Fig. 6. 


Rewind the primary with No. 24 and the secondary 
with No. 26; this will give a wavelength of 
4,000 ms., which will be quite sufficient. 

(4) The coil can be used as an additional A.T.I. 
if desired. 


H.R.H. (Oxford).—-The question as to which of 
the aerials you propose is the best depends chiefly 
on which gives the greatest clearance between the 
wires and the roof. From your sketches your 
present aerial appears best in this way and therefore 
is preferable to the other, in which you gain a few 
feet in height at the expense of increased nearness 
to the roof. 


A CORRECTION.—In the article “A 
Valve Transmitter for the Experimenter,” on 
page 866 of the March 19th issue, Fig. 1 should 
read Fig. 2, and Fig. 2 should read Fig. 1. 
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The Wireless Group has been fairly steady and 
has shown a slight improvement during the last 
fortnight. Prices as we go to press, April 8th, 
are i- - 
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AMPLIFIERS that DO AMPLIFY 


COLOSSAL PURCHASE of a quantity of captured 4-valve Amplifiers 


YOU SHOULD NOT MISS THIS. 


An Amplifier which 
is thoroughly reliable, 
and is recommended, 


Powerful in Action. 
Silent in Working. 


oe aes _ converted £^ s 
in Iron Va ves is a Rea 
Cases. Rd Ae a be iid 
All Wiring Screened in lid (75 volts). It 
with Tin Foil is quite attractive. 

Covering. CALL AND SEE A 
Eliminate all " A.C. DEMONSTRATION 


(and you'll take one away). 


PRICE — With 4 £8 


Mains " Troubles. 
Tappings by Switch 


Adsptors .. 
on INNO of First With 4 Adaptors d 
Transformer. t, looted 


Valves... £10 15/- 
With 4 Adaptors 
& 4 Tested Valves 
and H.T. (fitted) £12 


| 2, 3 or 4 Valves 
can be used. S 
THESE ARE ADAPTEL FOR R VALVES, 


i EA a 


— ————— 
l SECURE YOUR AMPLIFIER OR THEY WILL BE G—O-N-—E 


|| we ——— W.R. H. TINGEY » Hatton Garden, 


HAMMERSMITH. ;; Specialist in Wireless :: LONDON, E.C.1 
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NEW LINES IN DISPOSAL APPARATUS 


Purchased at favourable prices, and to be sold the same. Many 
other new Disposal and G.P.O. Lines also in stock, space does 
not permit a complete schedule. 


MARK II ee TELEPHONY TRANSMITTERS TOGGLE LEVER SWITCHES. All New. 
WITH Periectly New (excluding 4-spring .. am ji sb i» T St £8 
Microphone par Telephone). Postage, 5/-. Price, each £6 B-spring .. x ; d » “J 3 + 
12-5 - 
MARK II 3-VALVE COMBINED TRANSMITTERS TOGGLE 4 SWITCH PANEL, with Five -spring, One 
Second-hand (minus Batteries, 8-spring and One ME Switches. Pan s 


RE 
Valves and Telephones). Postage, 5/-. Price, each ..£7 10/- complete .. 
— 0. cm unde 'second- hand, 'Eut perfect. "Postage, 


MARK I AND II MINING DETECTOR cr Wesen 10/- 
IN CASE. Postage, 2/- each extra. Price, each 4/6 GPO. RELAYS ( (Siemen's Type). ber: eec for 20) 
MARE II MINING DETECTOR INDUCTANCE AND o g iu 
RESISTANCE. Postage, 1/-. Price each — .. 2/- NINE BUZZER, SINGLE BUZZER OUTFIT. isj- 
MARK II MINING DETECTOR BANK oF 1 DoUsLE BUZZER TYPE. ,, Postage, a/6 ... - 20/- 
RESISTANCES. Three 50 ohm. and Two 350 ohm. "B^ IH RECEIVERS. n, 0o . 
units. Postage, 9d. Bank, complete .. 4/6 Price, each 3/6 
"R" VALVES. "High Grade. Imported French. 
HEADG brand new, 230 ohms. Some Postage, 1/- . 9/6 
x LEM x ever AQUA. Postage, Ms dy Many other Coann at Comparative Prices, representing 
Wondertul Value. 
Telephones— 


MITCHELL’S NEW CROSS 1540-1541 


EXCLUSIVE AGENCY FOR HOLLAND :—M. Ph. MEILER, Keizers Gracht 84, AMSTERDAM. 


Dutch Customers are requested to order direct through our Agent. 
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Make your Hobby your Profession 


The man who loves his work climbs high, you can quickly complete 
your knowledge by enrolling with the British School of Telegraphy. 
It is the most modern school in Great Britain, and the only one 
fitted with the Creed Receiver and Gell Transmitter. This school 
offers you the choice of three professions—INLAND, CABLE and 
WIRELESS. It gives you the best chance of finding the right job. 
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THE BRITISH SCHOOL OF TELEGRAPHY LTD. 


179, Clapham Road, S.W. A. W. WARD, Manager. 


Write for Prospectus. 
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FORTNIGHTLY 


THE HAGUE CONCERTS 
By PuiriP R. Coursey, B.Sc., A.M.I.E.E. 


T is probably in no sense an exaggeration 

to say that the enthusiasm of the average 
radio amateur or experimenter in wireless 
telephony far exceeds his interest in all other 
branches of wireless work. ‘The ability not 
only to actually speak and carry on con- 
versations with æther 
waves as the only 
connecting link, but 
also to pick up com- 
plete orchestral concerts 
and enjoy them in our 
own home adds to this 
keenness for radiotele- 
phone work. 

In the past we have 
been treated to occa- 
sional radiotelephone 
concerts from one of 
Marconi’s Wireless 
Telegraph. Goss 
stations at Chelmsford, 
when special experi- 
ments and tests have 
been in progress, while 
the more regular trans- 
missions from Surbiton 
in connection with the 
exhibit of the same firm 
at the recent Olympia 
Exhibition were also a 
source of enjoyment to 
many. For some time 
past the Nederlandsche 


Radio Industrie have 


Fig. |. 
Nederlandsche 


Front view 


Radio Industrie at 


been adding to the above and other 
concert programmes by a series of telephonic 
transmissions, sent out for periods of two or 
three hours regularly, at first on one evening a 
week, and later twice a week. “The power 
used for these transmissions was, however, 
small, and the concerts 
were therefore difficult 
topick up. The power 
used for these trans- 
missions has now been 
increased to 100 watts, 
and will shortly be 
further increased by 
the installation of a 250 
watt Mullard valve. 
In view of the wide- 
spread interest taken in 
these " Durch 
Concerts" jt. may, 
perhaps, be of further 
interest to illustrate 
some of the apparatus 
used for the trans- 
missions. Fig. 1 shows 
an outside front view 
of the works of the 
Nederlandsche Radio 
Industrie at the 
Hague, from which 
the transmissions take 
place. ‘The aerial can 
just be seen over the 
building, but Fig. 2 


of the : ‘ 
Is a view showing the 


Works of the 
the Haque. 
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Fig. 2. A clearer view of the Aerial. 


aerial more in detail, taken from the roof. 
The aerial consists of three wires approxi- 
mately 150 metres (500 ft.) long each, and is 
stretched across a road. 

The station earth connection consists of 
about 24 metres (80 ft.) of iron pipe sunk in a 
well, but it is thought that probably this 
connection is not a perfectly uniform one. 
Receiving stations listening in to the concerts 
have frequently reported considerable varia- 
tions in intensity from day to day, and it is 
considered likely that variations in the efficacy 
of the earth connection may be a contributory 
cause. Such variations may arise with the 
height of the tide and consequent changes of 
the salinity, and therefore of the conductivity, 
of the well water brought about by the per- 
colation of sea water into the well. This, 
however, is a question that could fairly easily 
be investigated, and extended observations of 
the signal intensity received from this station 
would therefore be of interest, especially if 
they showed a periodicity depending upon the 
moon and tides. 
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The actual transmitting apparatus is illus- 
trated in Fig. 3, in which the transmitting 
valve can be clearly seen at the top of the 
panel. The valve shown is nominally of 
100 watts capacity, but its output is being 
pushed up to 150 watts by using an anode 
supply voltage of 1,000 volts. “This valve is 
shortly to be replaced by a 250 watt Mullard 
valve, when a greater output should be 
obtained. 

The phonograph which is used for trans- 
mitting some of the musical selections can 
also be seen in this illustration, the usual horn 
being replaced by a tube in which the trans- 
mitting microphone is mounted, a second 
microphone being placed on the table near the 
phonograph. No separate modulating valve is 
employed, but a special patented form of grid 
control is used, details of which, however, are, 
unfortunately, not available for publication. 

Arrangements have been made by Messrs. 
Burnham & Co. with the Darewski Pub- 
lishing Co., through the kindness of Mr. H. 


Fig. 3. The Transmitting Apparatus. 
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THE HAGUE CONCERTS 


Darewski, for the supply to the transmitting 
station at the Hague of phonograph records 
of all their newest publications, so that 
selections from the latest English music will 
be available to all withi- the radius of the 
transmitting station. It is expected also that 
loud-speaking receiving apparatus will be 
installed so that the British troops in Cologne 
can be entertained by the same means. 

The phonographic selections sent out by 
this station are also interspersed with selections 
by a small band, and by four mandoline per- 
formers ; occasionally also some singers 
take part. The orchestra and singers perform 
under a large funnel or horn which contains 
the microphones connected to the trans- 
mitting apparatus, so that the voices and music 
modulate the radiated power in the usual way. 

Although they may be heard over a range 
of roughlv 500 miles round the Hague, these 
concerts are addressed primarily to British 
wireless experimenters, as is evidenced by 
the introductory C.W. messages addressed to 
all British amateurs with which they are 
prehxed. These messages usually also ask 
for reports of the reception of the concerts to 
be forwarded to Messrs. Burnham & Co., 
Deptford, who are the British agents far the 
Dutch Company. 

As regards the reception of the concerts, 
they have been heard satisfactorily over 
considerable ranges using but a single de- 
tecting valve, but such a simple receiver is 
not recommended for reliable work. Even 
at Aberdeen, some 500 miles from the trans- 
mitting station the signals have been heard 
on a single valve, but this must be put down 
more as a freak reception, or as due to some 
particularly favourable circumstances inherent 
to the neighbourhood—an assumption that is 
not altogether unwarranted in the light of 
other results obtainable in this district. In 
general it is advisable to use at least one high- 
frequency amplifying valve in front of the 
detector valve in order to obtain satisfactory 
reception, while, of course, one or more 
stages of low-frequency amplification. (i.e. 
note magnification) may be added after the 
detector valve when it is required to operate 
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a loud-speaking receiver.: A limited amount 
of reaction may be employed if desired, but 
the greatest care must be taken in its use to 
avoid self-oscillation of the set. If this takes 
place not only is the reception of the speech 
prevented but its reception by others for many 
miles around is also seriously interfered with. 
This point with regard to the avoidance of 
autodyne receivers cannot be too strongly 
emphasised, and every effort should be 
made to discourage their use. Naturally, 
when first searching for the station, or when 
listening to the C.W. signals, it is necessary 
to use the heterodyne method, but unless an 
entirely non-radiating receiving arrangement 
is employed with a separate heterodyne and 
appropriate couplings to prevent the oscilla- 
tions reaching the aerial circuit,* the use 
of an oscillating receiver should be restricted 
to as short a time as possible. As soon as the 
signals are heard the reaction should be 
loosened, so as to stop the oscillations. Not 
until this is done can the speech, etc., be 
received properly, although in favourable 
circumstances some of it may be distinguished. 
It is much preferable, however, to instal 
an extra amplifying valve rather than to 
jam other receivers in the vicinity. 

As regards possible receiving arrangements, 
any good high-frequency amplifier. suitable 
for the wavelength (1,150 metres) may be 
used, together with a detecting valve of the 
usual type. Such a receiver may be pur- 
chased complete or may be built up from the 
necessary component parts. 

The circuit arrangement shown in Fig. 4 
is a simple one that gives good results, although 
not necessarily the best possible one to employ. 
It consists of an aerial loading coil L, having 
an inductance of about 500—700 micro- 
henries connected between the aerial and earth 
terminals, and having a tuning condenser C, 
in parallel with it. This condenser should 
have a maximum value not exceeding 0-001 
míd., while it should be kept as small as 
possible consistent. with tuning the coil used 


to the required wavelength of 1,100 to 1,150 


*See article in last issue of The Wireless World. 
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metres. Across the tuning coil are joined the 
grid and filament leads of the first valve V, 
in the anode circuit of which the anode 
resistance R, is connected. The reaction 
coil L, in series with the second valve, 
should have at least as large an inductance 
as L, and is preferably somewhat larger. 
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Fig. 4. 
The loading and reaction coils may 


conveniently be of the multilayer type— 
Honeycomb, Duolateral or “ Burndept "— 
but may also, if preferred, be wound up as 
single-layer coils as the wavelength is not 
high. Convenient dimensions for such wind- 
ings are as follows :— 
For loading coil :— 
Diameter — 4 in. 
Wire = No. 22 $&.W.G., 
d.c.c. copper 
Length of winding— = about 4 in. 
(single laver) 
For reaction coil :— 
Diameter — 3 in. 
Wire = No. 30 $&.W.G., 
d.c.c. copper 
Length of winding— — 4 in. 
(single layer) 

The resistance R, may be of 50,000 ohms. 
resistance or less, depending upon the valve 
in use and the H.T. battery voltage available, 
bearing in mind the fact that the higher R, 
Is made the higher must be the voltage of the 
H.T. battery, if the valve is to work at the 
same point of its characteristic. 
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The intervalve coupling condenser C, 
should be about 0-0002 mfd. capacity, while 
the grid leak R, may have a resistance of 
1 to 2 megohms. ‘The blocking condenser 
C, may have any convenient value exceeding 
about 0-003 mfd. i 

In place of the head telephones the 
input transformer of a note magnifier may 
be joined up so as to enable a loud speaker to 
be used. The use of a note magnifier, in 
conjunction with the detecting valve alone, is 
not usually sufficient to ensure good reception 
without the high frequency amplifying valve 
as well. 

In using the receiver the reaction coil L, 
may be coupled to the tuning coil L, until 
oscillations are set up, and the wavelength 
varied until the whistle of the C.W. note 
is heard. The reaction should then at once 
be reduced until oscillations cease, when, by 
slight careful retuning, the telephony should 
become audible. 


While describing the above circuit as a 
possible simple workable arrangement, it 
should be understood that it is not necessarily 
recommended as the best possible one. 
Every experimenter should investigate this. 
point for himself and determine the details 
that give the most satisfactory results at his. 
station and with the valves that he customarily 
employs, bearing always in mind the necessity 
to avoid both heterodyne radiation as much 
as possible when searching for the C.W. 
signals, and the use of any form of heterodyne 
when listening for the telephony itself. 
The former may be diminished by coupling 
the receiver to the aerial circuit and by other 
means already pointed out in these columns, 
and the latter by switching off the separate 
heterodyne if one is used, or by reducing the 
reaction of an autodyne until the oscillations. 
stop. 

Finally, the writer wishes to express his 
thanks to Mr. W. Burnham, to whom he is. 
indebted for the loan of the photographs 
illustrating this article, and for some of the 
information contained herein with regard 
to the Nederlandsche Radio Industrie. 


— 


REACTION VALVE CIRCUITS 


By Freperick J. Rumrorp. 


N the past thirteen years of his experi- 

menting on receiving and transmitting 
circuits, the writer considers the six 
described below as being the best reaction 
valve circuits he has met to date. These 
have been fully tested in practice. 

Fig. 1 is considered the best that has 
come to light in his experiments. As 
will be seen, a vario-coupler and two 
variometers are employed, and the arrange- 
ment of the circuit eliminates the necessity 
of having the H.T. batteries and telephones 
in the oscillating circuit. As will be seen, 
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Fig. 1. 


there is a condenser shunted across the tele- 
phones to intensify the audibility of the in- 
coming signals. "This circuit has unlimited 


Fig. 2. 


possibilities of amplification. There is no 
necessity of tapping, as all tuning is done 
through the variable condenser and the vario- 
meters. 

Fig. 2 is the well-known ultra-audion 
circuit, and is the simplest form of reaction 
circuit. This circuit is employed on the 
De Forest receivers, and is popular with many 
amateurs for the reception of continuous 
waves. This reaction circuit is not easily 
controlled, and its amplifying powers are nil. 
As will also be seen, there is a variable con- 
denser shunted between the telephones and 
H.T. batteries for the passage of high-fre- 
quency currents. There is no necessity of tap- 
ping in this circuit also as all tuning is done 
by means of the variable condenser and the 
coupler. 

Fig. 3 is another good circuit where vario- 
meters are used to tune the grid and the plate, 
variometer | is used solely for the control 
of the inductance and the different wave- 
lengths for the secondary circuit, while 


Fig. 3. 


variometer 2 is used solely for amplifying 
and has nothing to do with the different 
wavelengths of the circuit. As will be noted, 
both telephones and H.T. batteries are in- 
cluded in the oscillating circuit, thereby offer- 
ing a large impedance for the passage of 
high-frequency current. With the omission 
of the variable condenser, which is shunted 
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across the H.T. batteries and the telephones, 
the amount of impedance would be so high 
in this circuit that it would fail to react or 
oscillate, and it is therefore necessary to use 
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this variable condenser for the passing 
of these high-frequency currents. As stated 
before the tuning is done through the con- 
densers and variometers. 
. Fig. 4 is the same as Fig. 3, with the ex- 
ception that the H.T. batteries are removed 
from the oscillating circuit. "This one is 
also tuned through the variable condensers 
and the variometers. There is also a variable 
condenser shunted across the telephones. 
Fig. 5 is the usual circuit with one stage 
of amplification. With this circuit the 
audibility of signals can be increased to a 
great degree. It would be a good idea to 
make arrangements for the addition of a loud 
speaking horn to allow for any number of 
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persons to listen in. If desired, many stages 
of amplification can be added. 

Fig. 6 is the simple Paragon reaction 
circuit. 


Fig. 6. 


In these circuits minor details have been 
left out, but the writer feels sure that if the 
instructions are carried out faithfully the 
experimenter will be more than satisfied with 
the results. 


Editor’s Note-—The Author has followed 
American practice in drawing the batteries 
with short thick strokes to represent the positive 
poles. This should be noted when wiring the 


circuits. 


NOTES 


The “ Turner '' Valve Relay. 


Mr. J. E. Harrison, the author of an article on 
the *'' Turner" Valve Relay, which appeared on 
page 735 of the January 22nd issue of The Wireless 
World, has prepared detailed working drawings of 
the home-made instrument he described. Mr. 
Harrison advises us that these drawings can be 
had from him, together with full instructions. His 
address is 34, Pennard Road, London, W.12. We 
understand that the price will depend upon the 
demand for the drawings. 


Call Letters of Amateur Stations. 


The Hon. Secretary of the Wireless Society of 
London, Mr. L. MeMichael, 32, Quex Road, N.W.6, 
has circulated a letter to members of the Society 
with a request for particulars of their trans- 
mitting licenses, giving call letters, power, system 
and times of working. The intention is that these 
particulars shall be published subsequently. Will 
all readers kindly co-operate in the endeavour to 
make this list as complete as possible. 


=- = 


SOME ACOUSTICAL EFFECTS IN WIRELESS" 


By J. Ropinson, M.Sc., 


COUSTICAL effects are of the 

utmost Importance in wireless, as the 
universal method of receiving signals makes 
use of telephones The object of the 
present discussion is to consider certain 
methods of note production by thermionic 
valve circuits. These are of interest in 
various ways, because of their bearing on the 
production of oscillations of wireless 
frequencies, of their application to the 
study of acoustics, and because they indicate 
other lines of development in wireless. 
‘Three different methods of note production 
will be described, and certain applications 
will be indicated. 


l.— Tur Hereropyne EFFECT. 

The method of receiving continuous waves 
by the heterodyne effect is so well known as 
to need no description. "The principle em- 
ployed is to utilise a local source for the 
production of oscillations, and to adjust the 
frequency until a beat tone is heard in the 
telephones. By adjusting the frequency of 
the local oscillator any desired pitch of note 
can be obtained from the lowest to the highest. 
The quality of the note obtained is fairly 
pure. If the two high frequency oscillations 
are simple harmonic oscillations, then the 
low frequency oscillations will also be pure, 
apart from any distortion due to the tele- 
phones. The freedom of adjustment of 
pitch. of note allows the operator at times 
to overcome disturbances. He can adjust 
his note to be conveniently high so that his 
ear appreciates it through disturbances of 
low notes such as the noise on aircraft, 
atmospherics and spark stations. 

Lag of the Far. 

Telephones often have a most sensitive 
pitch, and the operator can adjust his note 
to this pitch in order to increase the audibility. 
‘The most experienced operators have noticed 
that they cannot always efficiently use a pitch 
which is too high. This is particularly 


the case when the transmission is rapid. 


* A Paper read before the Wireless Society of London, 
on Monday, April Ath, 1921. 
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They find that dots are often missed when the 
pitch of note is too high and the transmission 
Is quick. ‘The reason for this, apparently, 
is that the lag of the ear depends on pitch. A 
simple experiment can be made to show this. 
Arrange an automatic transmitter at the 
sending station. “This can conveniently be 
in the form of a commutator with the lengths 
of make and break adjusted, and with the 
speed of the commutator under control. A 
speed can soon be found where, for low notes, 
the separate signals can be distinguished, 
whilst for high notes the signals are in- 
distinguishable. This shows that as the 
pitch increases the persistence of sound is 
lengthened. ‘his is most probably due to 
the lag of the ear, although it should be 
remembered that these notes are made audible 
by a telephone diaphragm which mav have 
some influence. ‘The effect is of such interest 
in physiology that experiments should be 
made with other means than telephone 
diaphragms, e.g., with a Galton’s whistle. 
If, as is anticipated, the effect is really an 
attribute of the ear, the heterodyne effect 
gives a very convenient means for investiga- 
tions in the realms of physiological 
acoustics. 

Upper Limit of Audition, 

Another use that can be made of the 
heterodyne is to determine the upper limit 
of audition. Wavelengths and wireless 
frequencies can be measured with such 
accuracy that the frequency of the highest 
note audible to various ears can be readily 
calculated. A simple means of doing this 
Is to read the capacitv of the receiving circuit 
for the highest audible note on both sides of 
the zero. From these measurements it is 
quite easy to calculate the upper limit of 
audition for any individual. Here, again, 
in the formal methods of reception, one must 
depend on the telephone diaphragm which 
may have some influence. Calculations by 
this method have given for a number of 
individuals. upper limits of audition from 


15,000 to 20,000, which is of the same 
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order as is usually obtained by other methods 
for notes of medium intensity. 
II.—Low FREQUENCY OSCILLATING 
CIRCUIT. 

A typical circuit for the production of 
continuous oscillations is shown in Fig. 1, 
with the anode inductance L, coupled to 
the grid inductance L,. The frequency of 
the oscillations depends on the values of the 
inductance and capacity of the grid circuit. 


Fig. 1. 


By increasing these the frequency diminishes, 
and it is possible to get the frequency so low 
that it is within the limit of audibility. For 
instance, when the inductance L, is 10 henries, 
and the capacity C is 25 milli-microfarads, 
an oscillation of frequency approximately 
300 is produced. Suppose that the primary 
of a telephone transformer T is inserted 
in the anode circuit, and that the frequency 
is varied from wireless frequencies down- 
wards. A frequency is reached where a 
very high note is heard in the telephones, 
and as L, and C are increased the pitch of 
this note diminishes. 

The capacity and inductance are not the 
only controlling factors of the frequency. 
‘The anode voltage and the flament tempera- 
ture also have some influence. A number 
of investigators have shown that for wireless 
frequencies, a small change of frequency is 
obtained by altering the anode voltage or 
the filament temperature. Van der Pol* 
and Miss Leyshont have investigated this 
matter, and both have remarked on the 
minute magnitude of the change thus produced 
for wireless frequencies. At acoustic fre- 


* Radio Review, 1, page 701, November and 
December, 1920. 
t Radio Review, 1, page 481, July, 1920. 
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means minute, variations of from 2,000 to 
500 frequency having already been measured. 
Such large variations, when first. observed, 


were so unexpected that attempts were made 
to find whether they were spurious. Another 
type of oscillating circuit (Fig. 2) was fixed 
up with the inductance L,L,’ joined across 
anode and grid, the filament being joined 
to a point near the centre of the inductance, 
similar results being obtained. 

Some of the results are shown in Fig. 3, 
for variations of anode voltage. As the anode 
volts increase it is noticed that the frequency 


FREQUENCY ~ 


E 


H.T. VOLT 


Fig. 3. 


falls to a minimum and then increases. 
Similar effects can be observed by varving the 
filament temperature. 

Such effects as these show that the theory 
of the thermionic valve oscillating circuit 
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needs considerable development. Miss 
Levshon, for instance, attempts to explain 
small variations of frequency for wireless 
frequencies on the generally accepted treat- 
ment of valves where the effects are supposed 
to take place on a linear part of the 
characteristic. She gives a formula for the 
l J SL'C 
$—-1 ja 
is 27 times the frequency, L and C the 
inductance and capacity of the. oscillating 
circuit, $ and S’ the resistance of the grid 
and anode circuits (external to the valve), 
L’ the inductance in the anode circuit, and 
a the gradient of the anode current anode 
volt characteristic. Applying this formula 
to the case of acoustic frequencies where the 
resistances § and $' may be high, it is quite 
possible to account for a large variation of 
frequencv. Also if S’ is small in comparison 
with l'a, it is quite easy to see how l/a, 
which is really the resistance of the valve, 
mav varv in such a way, when the anode 
voltage is varied, as to explain the minimum 
frequency for a definite anode voltage. 

It is considered, however, that it will be 
wiser to follow the treatment of Van der Pol 
who takes into account the fact that the 
oscillating effects may take place on a part of 
the characteristic which is not linear. 

One interesting. feature of the effect is 
that the magnitude of the variation with 
anode voltage depends on the amplitude of 
the oscillations. “Fhe amplitude can be 
varied by varying the filament temperature, 


frequencv, where w 


and a point can be obtained which gives 
comparatively small variations with anode 
voltage, 
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These circuits are very useful for some 
purposes where a buzzer has hitherto been 
used for giving intermittent currents. For 
electrical measurements such as the measure- 
ment of inductances, and the capacity of 
condensers, they are particularly useful. 
They will also be useful for measuring the 
resistance of electrolytes where it is necessary 
to have an alternating supply so that the effects 
of polarisation may not appear 


III.—PnRopucrioN oF NOTES BY AN 
OsciLLATING VALVE MAKING USE OF 
A Grip LEAK AND CONDENSER. 


A convenient method for producing audible 
notes is shown diagrammatically in Fig. 4. 
The ordinary high frequency oscillation circuit 
with anode and grid inductances L, and L, 
coupled together is used, with the addition 
of a grid condenser C, with a high resistance 
R, usually called the grid leak, shunted 
across it. A tuning condenser C, may be 
used. ‘This grid leak is of high resistance of 
the order of one megohm and over. 

The grid leak is often used in valve circuits 
to give a required potential difference between 
the grid and filament. The grid tends to 
charge negatively by the passage of electrons 
from the filament, and the grid leak tends 
to bring the grid to the potential of the end of 
the hlament to which it is connected. As 
the resistance of the grid leak is usually high, 
it does not succeed in passing all the charge 
from the grid until the potential of the latter 
becomes somewhat negative with regard to 
the flament. This difference of potential 
depends on the capacity of the condenser, the 
resistance of the grid leak, and the grid current. 
Hence, for purposes of rectification and the 
production of continuous oscillations, the grid 
leak can often be used to replace the source of 
potential required for working conditions. 

In the present case an oscillating high- 
frequencv circuit is used, and the grid leak is 
chosen of such a high resistance that oscilla- 
tions cannot be maintained permanently. 
The action of the grid leak will be discussed 
with regard to an anode current grid volt 
characteristic, Fig. 5. On such a characteristic, 
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oscillations will take place about some point 
which, for convenience, we shall assume to 
be that of zero grid volts. For this con- 
dition the grid volts will vary from R to B, 
and the anode current from B C to RD 
with a mean value equal to O P. If the 
resistance of the grid leak is comparatively 
low, it is possible that these conditions of 
anode current and grid volts will be 
permanently maintained. 


U ANODE CURRENTS 


GRIO VOLTS 


Fig. 2. 


Suppose, however, that the resistance of 
the grid leak is very high so that the negative 
charge given to the condenser C, cannot leak 
away quickly enough, the mean grid volts 
will move towards the left and mav reach 
a' where the anode current varies between 
LH and MK. For such low anode 
currents the amount of energy given to the 
grid circuit will be too low to maintain oscilla- 
tions, which will therefore cease, and then the 
condenser C, will be discharged by the grid 
leak R. Although the time required to 
discharge the condenser is finite, it is, neverthe- 
less, rapid, and is equivalent to switching on 
the circuits again. Hence, on reaching the 
potential O, or probably before, the oscilla- 
tions will commence again and the same 
process is repeated periodically, the mean grid 
volts varying between two points, O and S, 
and the mean anode current between O P 
and 5 T. 

‘The variations of the anodes current with 
time are shown in Fig. 6. A complete 
period is composed of the decrease of the mean 
anode current from O X to y Y, and the 
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increase from y Y to z Z. The number 
of times that this process is repeated per second 
is the frequency of the note heard in the 
telephones. 

It is at once seen that the quality of the 
note produced is by no means pure, for the 
varlation of anode current is not trigono- 
metrical. By listening to the note the 
difference in quality from the ordinary heter- 
dyne note is easily noticed, 

It is of interest to enquire as to the quantities 
which control the frequency of the note 
produced. One complete period is made up 
of two portions a and b, Fig. 6. The laws 
governing the interval b are well known, being 
those concerned with the time required to 
discharge a condenser C from potential 7, 


to 7, through a resistance R. If v is 
the difference of potential the law is 
log v = r 
- CR 


From this law, if either C or R is increased 
the time T' increases, assuming that « remains 
constant. Thus, if we neglect the interval 
a for the present, the pitch of the note will 
fall if either the grid condenser or the grid 
resistance is increased. ‘This is usually found 
in practice to be the case with this circuit. 
The interval a is controlled bv various 
circumstances. “The condenser C, is to be 
charged to a potential at which oscillations 
wil cease. A negative charge is given to 
the condenser during the oscillations but 
part of this leaks away through the grid leak. 


z 
€ 
ð 
g 
2 
y TIME 
Fig. 6. 


The length of time required to attain the 
necessary potential thus depends on the 
capacity of the condenser, the amount of 
charge given to it in each oscillation, the 
rate at which this charge leaks away, and the 
number of oscillations. The larger the 
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condenser the larger must be the interval. 
The larger the resistance the shorter will 
be the interval as much less charge leaks 
away. The greater the filament emission the 
shorter will be the interval, as more charge is 
contributed every oscillation. The influence 
of the anode voltage isalso apparent as it alters 
the characteristic and thus alters the limits of 
grid volts within which the oscillations can 
persist. It will also usually alter the amplitude 
of oscillations, and thus change the grid 
voltage variations. 

Considering both intervals a and b together, 
we can draw the following conclusions :— 


(1) Increasing the resistance of the grid 
leak increases interval b and diminishes 
interval a. Usually, it is found that 
the increase of b is greater than the 
decrease of a, and so the note is lowered 
in pitch. 

(2) Increasing the capacity of the condenser 
C, increases both intervals a and b, and 
so lowers the pitch of the note. 

(3) Increasing the anode volts raises the 
potential to which the grid condenser 
may be charged, and thus increases 
both intervals a and b. 

From these considerations it is seen that 
the formulation of a law governing the 
pitch of the note is complicated. All that 
can be usefully stated is that when other 
things are kept constant the pitch of the note 
rises when either the capacity or the 
resistance is diminished, provided the resistance 
is not too low. Within limits an approximate 
law for the frequency can be taken as 

(T/C.R) = Constant 
when the oscillations are not too weak, and 
the resistance is not too low. 


This circuit is capable of certain useful 
applications. It can be used for certain 
measurements, provided comparative methods 
are used. Major Prince who named this 
type of oscillating circuit the *Squegger," 
used it for measuring high resistances by the 
method of substitution. In a similar manner 
it can be used for the measurement of small 
capacities. 


Method for controlling the Pitch of Note by 
the Intensity of Signal. 

Another way in which it has recently 
become useful is to provide a method by 
which the intensity of the received wireless 
signal controls the pitch of the note heard 
in the telephones. With the circuit just 
described the pitch of the note depends on the 
Capacity and resistance of the grid leak 
circuit. If wireless signals can be made to 
alter the resistance, the pitch of the note heard 
will vary with the strength of the signals. 
It is necessary to choose a suitable resistance 
for the grid leak. Resistance is usually a 
function of the temperature, and thus, if the 
received signal can be made to alter the 
temperature of a suitable grid leak, the 
problem will be solved. Such a procedure 
Is not very practicable, and, besides, introduces 
a "lag." It is much better to use the 
resistance between two electrodes of a three- 
electrode thermionic valve. Besides, it is 
very easy to make incoming signals vary 
such a resistance. In Fig. 7 a convenient 


method of doing this is shown. ‘The anode 


FROM RECEIVER 
OR AMPURER L. 


filament path of a valve V is used as the grid - 
leak of the circuit in Fig. 4. Across the 
grid and filament a coil, L,, is joined, in which 
the oscillations from the receiver or amplifier 
are induced. The signals thus vary the grid 
potential of the valve V, and hence the re- 
sistance between the anode and filament is 
varied. Thus the pitch of the note is 
altered. 

For wireless purposes, a receiver of this 
type will be useful in various ways. In 
directional wireless the pitch of the note 
received will alter with the orientation of the 
loop or search coil. For those directional 
systems which depend on the comparison of 
signal strengths, a greater accuracy will be 


TO FILAMENT 
OF OSCILLATING 
VALVE 


Fig. 4. 
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obtained as the ear is more sensitive to change 
of pitch than it is to changes of intensity. 

It will also be useful in investigations of 
the intensity of signals at various distances 
from a transmitting station. 


DISCUSSION. 


Mr. G. G. Blake: First of all, I should like 
to thank the lecturer for a most interesting lecture, 
and some of the work he has done will lead probably 
to very valuable results. 

With regard to the lag of the ear, or the lag in 
the telephones, I wonder if it would be possible 
to trace that out in the laboratory by using some 
photographic method simultaneously with some 
telephone method of reception, and if it would be 
possible to determine whether the lag is due to the 
ear or the telephone. 

The comparison of signal strengths is another 
most important point. 

Mr. J. Scott- Tagéart : There are one or two 
points in connection with this paper which struck 
me as being interesting and' calling for a little 
discussion. lt was mentioned that when receiving 
C.W. at very high speeds the dots are sometimes 
missed. Mav this not be due to the dots, at high 
speeds, producing an effect very similar to spark 
signals. Dashes will produce musical notes, but 
short dots would impulse the receiver and would 
produce unmusical signals. 

In connection with circuits for producing low 
frequency notes probably the one which is com- 
monly known as the ** Hammond " circuit is most 
used. This process has had its greater application 
in the form of a wavemeter generating waves split 
up into groups for producing effects similar to a 
wavemeter using a buzzer. It is interesting to 
notice that Dr. de Forest, who no one can say is 
not a genius, has used a similar leak for the pro- 
duction of musical tones. He got various shapes 
and sizes of grid leaks, and produced all the notes 
on the scale by means of a key. He was so enabled 
to produce very fine music. (Laughter.) In 
connection with this type of circuit, probably one 
of the constants which effects the note produced 
is that of the filament current. By merely varying 
the filament current of such a circuit the notes 
may be made to go from an inaudible limit right 
down to a very low value indeed, and this is 
probably the most critical adjustment; at any 
rate, more critical than the variation of anode 
voltages. This is probably due to alteration of the 
slope or alteration of the grid current, or more 
probably due to the difference in the magnitude of 
the oscillations produced, so that for a wavemeter 
of this tvpe the most efficient method of varying 
the note produced is by a rheostat connected in 
the filament circuit. 

The most valuable feature of this paper was the 
circuit of Fig: 7. The device called the © Squegger 
was used as a means of producing variations of 
the pitch, founded upon the magnitude of the 
input signals. The author of this paper has done 
good work in this connection, although he has not 
given all his results, and perhaps further details 
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might have been very welcome. In connection 
with Fig. 7, unfortunately it will not produce the 
results he desires; but this is, I think, merely 
due to an error in the drawing. It shows the 
control valve with the anode connected to the 
grid of the oscillating valve. Secondly, the valve 
will not act as a conductor, and any charge on 
the grid of the valve will not leak away to the 
filament. The figure, I believe, should show the 
filament of the ** Squegger " valve connected to the 
grid of the main valve. l think that is all 1 wish 
to comment on. 

Mr. C. F. Phillips: With regard to the last 
figure shown by Captain Robinson, I should like to 
ask you if one use of the ** Squegger " circuit would 
not be to assist in getting rid of wipe-outs. 
I remember at the Presidential Address. which 
took place about a month ago, this matter was 
raised. The question of wipe-outs is a most 
important one. It seems to me that, if the valve 
as shown in Fig. 7 can act as a variable grid leak 
to produce change of pitch in note, it could also 
be so arranged as to lower the resistance of the 
leak across the grid condenser at the moment that 
the wipe-out is taking place, and therefore this 
condenser would discharge more rapidly when the 
potential on the grid had become too great or too 
small as the case may be and the wipe-out would 
momentarily cease. If that is so, it would be a most 
valuable use of that circuit. 


Mr. M. Child : It has occurred to me that in 
the last diagram, Fig. 7, it might not be clear to 
everybody here exactly what that left-hand 
inductance in fhe figure was joined to. I am not 
absolutely sure myself. I think I know where it 
might go, but perhaps Captain Robinson would 
make it quite clear to everybody where the left- 
hand inductance coil, which is coupled to the valve 
grid, is actually joined in practice. With regard to 
the question of music, that Mr. Scott-Taggart 
mentioned, I take it that Dr. de Forest only 
produced one note at a time, and that he did not 
get to the stage where definite harmony could be 
produced. 

Major B. Binyon: There is just one point 
I would like to mention. and that is. that the 
* Squegger"" was produced, if I remember rightly. 
during the war, at the time when everything, 
including the supply of meggers in this country. 
was quite insufficient to meet the demand. It was 
then that Major Prince hit upon his ingenious 
method of producing some sort of special apparatus 
to act as the megger. This is of special interest to 
amateurs, but there 1s just one word of warning 
I would mention, and that is. that when using the 
" Squegger ` as a megger, it is not à very sure guide 
of insulation. tests, although it does measure the 
resistance. It does not really apply in any test 
requiring 1,000 or 500 volts. In that respect it is 
perhaps rather liable to be a misleading instrument, 
although it has the great advantage of being 
exceedingly cheap to construct. I think that a 
paper on this subject would be extremely interest- 
ing. Perhaps Captain. Robinson could. supply 
amateurs with a few more details on the con- 
struction of such a circuit. as I am sure it would be 
very valuable to many of us, 
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There is one other point I would like to mention : 
Captain Robinson refers to the use of an appropriate 
heterodyne note for overcoming interference. It 
struck me that this is not always a successful 


method, because unfortunately it very often happens - 


that atmospherics cause some sort of a shock 
excitation of your aerial circuit, which causes it to 
oscillate at the periodicity at which it is tuned, 
and may thus produce a heterodyne effect which 
may be confused to some extent with the heterodyne 
note that you are receiving. Then, as regards the 
upper limit of pitch, I always thought that the 
principle in working with the best pitch was one of 
the factors which was determined by the upper 
hnit which you could hear. I do not know whether 
it is the case, but some time ago l was at a lecture 
in which most of the audience could hear quite a 
feeble sound of 28,000 frequency having a pure 
sine wave. Possibly. if the sound has not so pure 
a sine wave-form, the upper limit of pitch may be 
lowered very much. 

The President : There is one little contribution 
which 1 want to make to this discussion, and it 
may probably help Captain Robinson towards his 
explanation, but it is not in any way complete. 

Reterring to Fig. 3 of the paper, the frequency 
apparently varies between about 2,000 and 500 
periods for a variation of H.T. voltage between 
0 and t0. May not this be due to the variation of 
the internal resistance of the valve with the change 
in H.T. voltage ? 

In a textbook by Dr. Alexander Russell, formule 
are given for the oscillations in a circuit consisting 
of a capacity and an inductance in parallel, and 
shunted by a resistance (Fig. 4.) When the 
resistance X is low no oscillations are possible, nor 
are they when it is high. Between these two 
extremes oscillations are possible, and their fre- 
quency depends upon the value of X. 


Fig. À 


Mr. J. Scott- Taggart : Might l ask the value 
of the resistance X. Surely the higher the value 
of N the less it will interfere with the production 
of the oscillations in that circuit. If vou make it 
infinite you get the ordinary oscillatory circuit in 
which the oscillations do not cease. 

The President: Well, you may be right, 
Mr. Scott-Taggart, but in that case I have mis- 
understood. Dr. Russell. I have only made a 
mental note of it, but he certainly gives it between 
two limits. 

Captain Robinson: There have been some 
interesting questions asked and some remarks 
made, but I do not propose to attempt to answer 
all of them. One or two I will do my best to reply 
to. 
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A question was asked about the method of 
determining the lag of the ear, or the lag of the 
telephone. The suggested photographic method 
would doubtless make use of an oscillograph. Then 
you immediately eliminate the value of the ear. 
There are various methods available, and, per- 
sonally, 1 should like to have the time to go into 
the question, as it interests me very much. 

Now, Mr. Scott-Tagyart suggests a most interest- 
ing explanation of why dots are eliminated for 
very high frequencies. The facts, if I understand 
him correctly, amount to some sort of effect lke 
a spark effect, such as indicated in Fig. B. ls 
that what you mean ? 


Fig. B. 


Mr. Scott- Taggart 
in actual practice. 
Captain Robinson 


: Probably worse than that 


Supposing we take a 
frequency of 100,000, that is & wavelength of 
3.000 metres. Now we will assume the extreme 
case of a dot lasting 50-thousandths of a second : 
you get a very large number of oscillations in that 
time. 

Mr. Scott-Taggart: I think you mentioned 
that it was specially prominent in high.speed 
signalling, and it was in connection with high-speed 
signalling that I made my remarks. 

Captain Robinson: The high-speed signalling 
I meant was where you listened by ear. I was not 
referring to automatic reception. I was talking 
about 35 to 40 words a minute, so that, under 
these cireumstances, I do not think that that 
explanation would be quite sound. In automatic 
transmission it is beyond a doubt that this would 
happen. 

Then there is the question of the variation of 
filament current varying the note. As a matter of 
fact, Lintended to introduce that. I did not mention 
that you could produce this effect by variation of 
the filament current as well as by anode voltage. 
As a matter of fact, | intended to bring forward 
one other point in that connection. If you want 
to investigate the variation of pitch with voltage 
or with filament temperature it is possible to cut 
down the variation of pitch to a practically negligible 
amount by small adjustment. [t is well known 
that the method, as Mr. Scott-Taggart pointed out 
of using a rheostat, is very sound. 

Mr. Phillips's question regarding wipe-outs is a 
bit too hard to answer offhand, if he will excuse 
me. ] do not know if anyone else would like to 
speak about that. 

Referring to the question asked by Mr. Child the 
inductance L,, in Fig. 7, takes the position of the 
telephones in the ordinary wireless receiver. 

Replying to Major Binyon, at a later date I 
shall be able to give some more details of the 
" Squegyer " cireuit to enable amateurs to fix it up. 
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I think Major Binyon may have misunderstood me 
with regard to overcoming interference with the 
heterodyne effect. I did not mean to say that it 
was an infallible method, but that it can be used 
at times. The point referred to about the upper 
limit of audition are interesting. There are many 
factors which affect the upper limit, among them 
the purity of note, intensity of the sound and 
the individuality of the ear. 


Communicated. 

Mr. Scott-Taggart stated that Fig. 7 was incorrect 
and that the anode of the grid leak valve should 
have been shown joined to the filament of the 
* Squegger" valve. As a matter of fact, my diagram 
was shown in this way, and I had labelled the slide 
purposely to make this apparent. However, in 
view of a request by some speakers I consider it 
advisable to show the complete diagram for Fig. 7, 
and this is shown in Fig €. 
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P hotopress, 


Mr. B. G. Seutter and the Cup awarded for his achievement, 


‘The above photograph shows Mr. B. G. 
Seutter, who finished first in a receiving test 
conducted in America by the Second District 
Amateur Radio Convention. He established 
a new world's record of 482 words a minute, 
with only two tvpographical errors, receiving 
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the very fine cup, seen in the centre of the 
picture, as a memento of his remarkable 
achievement. Mr. Seutter's wireless experience 
dates from 1913. He was formerly in the 
U.S. Navy. Many other wireless records 
are held by Mr. Seutter. 
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The Wireless Society of London. 


Proceedings of a meeting of the Wireless Society 
of London, held at the Royal Society of Arts, 
John Street, Adelpbi, London, W.C.2., on Monday, 
April 4th, 1921. 

Major J. Erskine-Murray, D.Sc., President, took 
the chair at 8 p.m. The Hon. Secretary, Mr. 
H. Leslie McMichael, read thé minutes of the last 
meeting, and these were confirmed and signed. 

A paper by Dr. J. Robinson, M.Sc., entitled 
“Some Acoustical Effects in Wireless," was then 
read and discussed. (For a full report of the 
paper and discussion see pages 71 to 78 of this 
teste.) 

After proposing a vote of thanks to Dr. Robinson, 
E lv responded to by the meeting, the President 
said :— 

There is one point I should like to draw your 
attention to and that is the rather curious one 
which crops up pretty frequently now-a-days. It 
is the use of the variable grid leak for the production 
of an efficient note through variation of grid 
resistance or voltage. I forget exactly the details, 
but this was simultaneously invented in three 
Government Departments. It was a task to find 
out who was actually the first, but finally it was 
patched up by the appearance of & patent with 
six or eight different names on it. 

There is another point I would mention, and 
that is that the Air Ministry GFA is now sending 
out calibrated waves daily. Some of you may care 
to make a note of them. 

British Summer Time 0945 Wavelength 1680 metres. 


1000 " 1400  ,, 
1005 99 900 99 
1010 js 1300  ,, 


I think we can guarantee their accuracy within 
a small percentage. 

The President then announced that the following 
had been duly elected to membership of the 
Society :— Arthur. Hope Kidd, Frederick Henry 
Berrvman, William Scott Clemmey, members, and 
Charles Howlett, associate member. . 

The meeting adjourned at 9.20 p.m. | 


Leicestershire Radio Society. 
(Affiliated with the Wireless Society of London.) 


A meeting of the above Society was held at the 
Vaughan Working Men's College, on March 14th. 

The President gave the meeting an idea of what 
had been done towards making the exhibition at 
the above College on Saturday, April 2nd, a success, 
and distributed the window bills and tickets for 
same to those who would have an opportunity of 
disposing of them. 

Mr. C. T. Atkinson then called on Mr. S. Skeet 
to deliver his paper on “ Radio Theory and 
Amateur Application.” 

The subject had so much interesting matter to 
be brought forward, that it could not be disposed 
of in a single lecture, and the meeting unanimously 
decided to relegate this subject for discussion on 


August 15th. The members present were delighted 
with the simple explanations of difficult points that 
80 often puzzle amateur workers, and the facile way 
in which the lecturer delivered his subject. The 
meeting broke up at a late hour, with a hearty vote 
of thanks to Mr. Skeet. 

A meeting of the above Society was held on 
April llth, at the Vaughan Working Men's College, 
Mr. C. T. Atkinson being in the chair. 

It is gratifying to note that eight new members 
were proposed, seconded and accepted, bringing 
the total well over the fifty line. After the minutes 
of two previous meetings were read, the President 
called on Mr. H. E. Dyson to give his lantern 
lecture on '' Wireless Direction Finding." 

A hearty discussion closed a very enjoyable 
and interesting lecture, and a sincere vote of thanks 
was passed to Mr. H. E. Dyson for his patience 
and splendid delivery. 

Mr. Jas. W. Pallet is down for our next meeting 
on May 9th, and is giving '' Marconi Spark Trans- 
mitters, Theory and Practice." 

This subject, in the hands of so able an exponent 
of the theoretical side of transmitters should be 
both interesting and highly instructive. 

Applications re membership should be made in 
the first place to Mr. W. E. Dunt, 45, Baden Road, 
Leicester. 


The North London "Wireless Association. 
( Affiliated with the Wireless Society of London.) 


The sixteenth meeting was held on March 1lth. 
At this meeting Mr. Gartland, who has been 
experimenting with telephony, gave & short 
description of his experiences, and the amount of 
success he had had. He also gave a diagram of 
the circuit used and many useful hints, both for 
transmission and reception. A useful high note 
buzzer set was presented to the Association by 
Mr. Z. F. Auckland. 

The Association's Committee has been active 
lately, and as & result of & recent Committee 
meeting a Club Library has been formed, a question 
box organised, and a field day arranged, which 
will be held at Cuffley on Saturday next, April 23rd, 
weather, etc., permitting, of course. 

The eighteenth meeting held Friday, April Ist, 
was devoted chiefly to a discussion of the programme 
to be carried out on the Association’s first field day, 
and many suggestions and offers of help were put 
forward. The programme finally decided upon 
was '' Experiments with Ground Aerials,” '' Direc- 
tion Finding," and instruction in erecting and 
dismantling aerial masts. It was also discussed 
as to whether members could bring friends and 
decided that for this first occasion it would be 
better for members only to take part. If this 
outing was successful, members will be asked to 
bring friends upon subsequent occasions. 

Three new members have been elected, and 
Captain W. R. H. Tingev has kindly undertaken 
the duties of a Vice-President of the Association. 
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Enquiries for particulars of membership, etc., to 
be addressed to the Hon. Secretary, Mr. J. W. S. 
Prior, c/o Superintendent, Peabody Buildings, 
‘Essex Road, N.1. 


Wireless and Experimental Association. 
(Affiliated with the Wireless Society of London.) 


At the meeting on March 30th, Mr. Knight 
described a method of making “pot pourri" 
crystals for receiving, using Wood’s metal and a 
special mixture of crystals. 

Mr. Nicholson reported hearing Mr. L. Claude 
Wilcox, of Warminster, who was transmitting on 
12} watts, and to bridge a distance of 100 miles 
with that power speaks volumes for both trans- 
mitter and receiver. We should like to have the 
other gentleman as & member so as to keep the 
talent in the family, so to speak. 

Mr. Sutton, A.M.I.E.E., described the use of 
thermionic valves in long distance telephony, 
showing their adaptability to this use in addition 
to those to which we are more accustomed. 

At a meeting of the above Association, on 
Wednesday, April 6th, the Chairman, Mr. A. W. 
Knight, exhibited a rotary converter, which had 
been constructed by Messrs. Mitchells, Ltd., of 
Rye Lane, to Mr. Kloot’s (a member of the 
Association) design. Working off the 6-volt 
filament battery it provided the 45 volts necessary 
for the plate circuit and was remarkably steady 
and quiet in its running. When sundry little 
improvements suggested to the present design have 
been effected we shall bid an unregretful goodbye 
to pocket lamp plate batteries. 


The Gloucester Wireless and Scientific 
Society. 


(Affiliated with the Wireless Society of London.) 


The annual general meeting of the above Club 
was held on March 17th last, and it was proposed 
and unanimously carried that the present oflicers 
be re-elected for another twelve months. Auditors 
were also appointed to audit the Club’s accounts. 

The Secretary gave another lecture of a series on 
wireless theory, this one being on the principles of 
induction coils and dynamos. 

Mr. C. H. Scott showed some very interesting 
lantern slides at this meeting, and these were much 
admired, particularly a set of three for which he is a 
medalist. Another of our members, Mr. Witchard, 
was good enough to bring a collection of coloured 
slides at the last meeting, and these were shown 
and the different processes employed to produce 
them explained. 

The Club arranged a demonstration on wire- 
less with the Upton branch of the Workers’ 
Educational Association, to be given on the 
6th instant. The Secretary would -like to 
acknowledge his great indebtedness to The Marconi 
Company in connection with this lecture, for the 
very courteous treatment he received at their 
hands when asking for some lantern slides to 
illustrate it. 
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Burton-on-Trent Wireless Club. 
( Affiliated with the Wireless Society of London.) 


There was an excellent attendance at the 
fortnightly meeting oí the Burton Wireless Club, 
which was held in the Burton Daily Mail oftice, 
March llth. Mr. F, V. A. Smith presided. 

Mr. T. W. Parkin, B.Sc., gave a most interesting 
lecture on * The Valve and its Application." 

A well-attended meeting of the Burton Wireless 
Club was held on March 30th at the Burton Daily 
Mail Oftices, Mr. A. Chapman presiding. 

The Secretary (Mr. R. Rose) intimated that 
progress was being made in the application for a 
transmitting license, and details were being asked 
for by the authorities. The decision of the club 
to vary wireless lectures with other sciences has 
proved most successful, and & most interesting 
lecture was given by Mr. J. L. Berry, F.R.M.5.. 
on *'* The Microscope and its Applications." 


Derby Wireless Club. 
(Affiliated with the Wireless Society of London.) 


On March 12th Capt. Bemrose read a short 
paper on signalling by means of ultra violet light, 
etc., describing various forms of signalling by 
visible and invisible rays, by the use of polarised 
light for secret communication. 

On April 9th, Mr. S. G. Taylor read a paper on 
W.T. calculations, which was followed by a 
discussion. 

During May and June, meetings will be held 
at 7.30 p.m. at the Court, Alvaston, Derby, on the 
first and third Saturdays. : 


Edinburgh Wireless Club. 
(Affiliated with the Wireless Society of London.) 


Report of first annual gencral meeting, held 
on April 6th, 1921. The minutes of the previous 
meeting having been adopted, a vote of thanks was 
proposed and very heartily accorded to Messrs. 
Clark and Thomson for their lectures delivered 
during last month. 

The following announcements were then made :— 

That the club room would not be open on Sunday 
April 17th (Edinburgh Spring Holiday week-end). 

That & special subscription rate had been allowed 
for students at the N. B. W.S. while under instruction 
and while acting as Marconi operators, t.e., 5s. 
entrance fce and 5s. per annum (as for county 
members). 

That & sale of second-hand wireless apparatus 
would take place in the club room on Wednesday, 
April 13th. 

The amendment to club rules, carried on 
December Ist, 19120, was read. viz., '' Subscriptions 
are payable on election and thereafter on or before 
the last day of April of succeeding years. Members 
failing to pay on this date will be notified by the 
Hon. Secretary. Failure to pay within seven days 
of this notice will signify that the member does 
not wish to continue membership." 

A report on the balance sheet was then given, 
the sheet being afterwards posted on the notice 
board. 

TheJHon. Secretary then announced that notice 
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had been received from the landlord to vacate the 
club premises at the end of April. On account of 
this the Hon. Secretary pointed out that considering 
the very meagre attendance at Club meetings during 
July, August and September of last year, it would 
be advisable not to rent a new club room until 
October Ist. In the meantime one or two monthly 
ineetings could be arranged and held wherever 
and whenever suitable, times and places to be 
announced in the Evening News and Evening 
Dispatch. This motion was seconded by Mr. 
Clark and carried nem. con. 

Other motions were made as follows :— Proposed 
by Hon. Secretary, seconded by Mr. Melville: 
That one member of committee be appointed as 
Club Librarian, and carried nem. con. Proposed 
by Mr. Crichton, seconded by Miss Brand: That 
the election of a President be left over until October. 
Mr. Crichton pointed out that whilst there were 
many members of the Club who were in every way 
suitable to fill this post, that it would probably 
be better to get someone who was well known in 
the town, for many reasons which were too obvious 
to require enumeration, and carried mem. con. 
Proposed by Mr. Scott, seconded by Mr. Nesbitt : 
That a Vice-President should be appointed from 
among the members of the Club, and carried nem. 
con. Proposed by Mr. Melville, seconded by Mr. 
Crichton: That reports of club meetings be sent 
to the Flectrical. Review and English Mechanic, 
for publication, and carried nem. con. Proposed 
by Mr. Clark, seconded by Hon. Secretary : That 
in future the committee consist of nine members 
in place of seven as previously, and that the number 
required to form a quorum at committee meetings 
be accordingly raised from three to five, and carried 
rem con. 

The new Committee was then appointed as 
follows :— Mr. Crichton (Vice-President), Mr. H. W. 
Clark, Mr. P. Melville, Mr. R. O. Crombie, Mr. W. 
Anderson, Mr. J. G. W. Thomson, Mr. W. A. Scott, 
Mr. S. G. Watson, and Mr. W. Winkler (Hon. 
Secretary). 

Suggestions relative to Club furniture, workshop, 
etc., were brought up, but were left for decision in 
October. 

Mr. Clark then moved a vote of thanks to the 
Hon. Secretary for the work he had done during 
last year, which was very heartily accorded. 

There being no further business the meeting was 
adjourned. 

North Middlesex Wireless Club. 

(Afsliated with the Wireless Society of London.) 

A meeting of the North Middlesex Wireless 
Club was held on Wednesday, April 6th, at Shaftes- 
bury Hall, Bowes Park, with Mr. C. W. Beckman 
in the chair. The arrangements for the evening 
had included a paper on Valve Amplifiers by Mr. 
A. J. Dixon, but this gentleman having been 
called out of town on business, the Chairman 
«called upon Mr. Symons, who had recently returned 
from a two months’ visit to Spain, to relate some 
of his experiences there. 

Mr. Symons then gave a very interesting talk 
touching on a number of points of great interest. 
As an instance of the way some things were done 
3n the smaller villages, the electric light was left 
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burning day and night. The power being obtained 
from waterfalls, it was less trouble to leave it on 
than to make someone responsible for turning it 
off. ‘“‘ This,” said Mr. Symons, “ was only the 
case in the smaller villages; in the larger towns 
the light went out every half hour or so." Mr. 
Symons passed round a number of excellent 
photographs, including those of a Bull Fight, 
taken at close quarters. He was able to confirm 
the prevailing impression that, to an Englishman, 
a Bull Fight was a revolting spectacle. 

A vote of thanks was accorded to Mr. Symons at 
the close of the evening. 

Particulars of the Club may be had on application 
to the Hon. Secretary, Mr. E. M. Savage, Nithsdale, 
Eversley Park Road, N.21. 


Sussex Wireless Research Society. 
(Affiliated with the Wireless Society of London.) 
This Society still continues to enjoy a very 

successful career. Meetings have been held at 
Cottesmore School, Brighton, at which the President, 
Capt. E. A. Hoghton, F.P.S.L., M.Inst.P., con- 
tinued his series of lectures and demonstrations. 
These lectures have been much appreciated by 
the members of the Society, covering as they do, 
almost every branch of the scientific side of the 
subject. 

At a meeting held on March 16th it was decided 
to hold the meetings fortnightly in future, meetings 
being given alternately with lectures by the Presi- 
dent and demonstrations of member's apparatus 
and their experiences. Capt. Hoghton informed 
the meeting that he would deal with the theory 
of transmission in all its phases in his next series 
of lectures. 

At the same meeting the Hon. Secretary, Mr. 
J. E. Sheldrick, B.Sc. (Eng.) Lond., announced 
the fact that he would have to resign the Secretary- 
ship of the Society as he had been appointed to 
the Wireless Experimental Dept. of H.M. Signal 
School, Portsmouth. A vote of congratulations 
to Mr. Sheldrick on his appointment and thanks 
for his services as Hon. Secretary was then pro- 
posed by the President and carried. 

Later Mr. E. Hughes, B.Sc. (Eng.), Lond., 
A.M.l.E.E., Head of the Electrical Engineering 
Dept., Brighton "Technical College, was elected 
Hon. Secretary. The President then gave a short 
lecture on the Heaviside Layer. 

Another meeting was held on March 23rd, 
when Mr. Sheldrick exhibited and described in 
detail a two-valve long valve tuner having a range 
from 2,000 to 20,000 metres, and also a two-valve 
L.F. amplifier. Both these sets are home-made, 
and the workmanship was much admired by the 
mem bers. 

The Hon. Secretary, Mr. E. Hughes, B.Sc. (Eng.), 
Lond., A.M.LE.E.. Technical College, Brighton, 
will be pleased to give full particulars of qualifica- 
tions, etc., for membership to any gentleman in 
Sussex desirous of joining the Society. 
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Newcastle and District Amateur Wireless 
Association. 


On March 24th we were entertained and deeply 
interested by a practical lecture and demonstration 
given by Mr. Nichols of Birtley, a Club member, 
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on High and Low Frequency Amplifiers. Our 
aether, however, ever restless, gave us some sur- 
prises, as when our six-volt low tension supply 
was tested on a single valve set the filament tempera- 
ture was disclaimed as tepid and a search party 
was organised for further supplies of “juice,” 
but after & period returned to report none available 
within a wavelength of the meeting; a further 
eritical examination of the L.T. unit, however, 
revealed a blob of aether and sulphate under one 
of the terminals, and the meeting settled down to 
business. Later on, however, we had another 
stir when our lecturer by dint of careful manipula- 
tion of a tuned plate circuit single valve set managed 
with the aid of two stages of low frequency to make 
the Concert from PCGG audible through four pairs 
of telephones. We are very much indebted to 
Mr. Nicholls for bringing out many practical points 
on home-made outfits, a loose coupler on the 
honeycomb coil principle in particular. One 
question unsolved is: Why does a capacity- 
reaction condenser increase the W/L of a set ? 

On April 4th we tried out a B.T.H. Portable 
Receiver, and were struck with the directional 
properties and signal strength obtainable with 
this remarkably compact set. Most stations were 
in their usual places, but Paris’ evening weather 
report strangely came in from true West, but 
as most of our members were in the line of pro- 
pagation this was no doubt a case of low frequency 
resonance causing absorption. 

We welcomed a visit from Mr. Beveridge, of the 
Edinburgh Wireless Club, and we trust that any 
other members of Clubs who are in our neighbour- 
hood will give us a call on Monday evenings at 7.15 
B.S.T. 

Enquiries to Mr. Colin Bain, Grainger Street, 
Newcastle. 


Barrow and District Amateur Wireless 
Association. 


On Wednesday evening, March 23rd, the above- 
mentioned Association held an informal Exhibition 
of Wireless Apparatus. 

Mr. J. W. Osborne, the President of the Associa- 
tion, in extending a welcome to the numerous 
visitors, remarked that at the present time the 
development of wireless telegraphy was so rapid 
that it was difficult to keep fully informed as to its 
progress. Wireless stations had multiplied to 
such an extent that during every moment of the 
day and night hundreds of messages were flashing 
round the earth. 

He explained that the Barrow Club was formed 
in 1912, and the apparatus displayed in the room, 
the efħciency of which would be demonstrated, 
had been designed and constructed by the members. 

Mr. E. Redpath, the Club Secretary, delivered an 
address on the history and development of radio- 
telegraphy, illustrating various points by means 
of mechanical analogies. 

Mr. J. P. Atkinson described the systems of 
transmitting time signals adopted by the Eiffel 
Tower Station, including the *''Scientific Time 
Signals," which, by means of Mr. Wood's tow- 
frequency amplifier set and a Brown's loud- 
speaking telephone were made plainly audible 
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to all present. (The particular signals received 
being the ''clock.ticks " at 9.10 p.m.) 

Mr. A. R. Pennington gave a practical demon. 
stration upon the Club's single-valve, long-wave 
receiving set, and visitors were afforded the 
pleasure of ''listening-in " by means of the Club's 
"exchange table" fitted with telephone jacks to 
take nine sets of telephones. 

Mr. E. Redpath manipulated and explained 
the working principle of the Club frame aerial 
which, in conjunction with his five-valve amplifier, 
gave very good results, the loud-speaker being 
again requisitioned to render the signals audible 
to all present in the room. 

A brief description of the principles of '* Direction 
Finding" accompanied this last demonstration. 

This concluded the set programme of the evening. 
after which the visitors closely inspected the ex- 
cellent sets of apparatus on view and listened to 
the various stations working. 

What the Association lacks in numbers it appears 
to make up in the enthusiasm and efficiency of 
its members, and the excellence of their apparatus 
was well demonstrated. 

The exhibition certainly afforded a very pleasant 
and instructive evening to all concerned, and may 
be the means of attracting other interested gentle- 
men with a view to their becoming members, and 


if so, will they kindly communicate with the . 


Secretary, Mr. E. Redpath, 19, Niger Street, 
Barrow-in-Furness. 


Grimsby and District Radio Society. 

An amateur wireless Club has been formed in 
Grimsby under the name of the ‘Grimsby and 
District Radio Society.” 

The President is Mr. M. Jennison, M.I.E.E.: 
Vice-President, Mr. Charles Green; Secretary, 
Mr. E. D. Burnett; Treasurer, Mr. C. Hewins ; 
together with a Committee of five members. 

The annual subscription is 58. (including the 
entrance fee of 2s. 6d.). 

Through the kindness of the Vice-President, 
& Club.room has been secured in Humber Street, 
and meetings will be held there every alternate 
Monday evening from 7 to 9 p.m. 

All persons interested should communicate with 
the Hon. Secretary, Mr. E. D. Burnett, 256, Wel- 
holme Road, Grimsby, who will be pleased to furnish 
all particulars. 

Application is being made for the Club's licence 
and we are looking forward to having some very 
interesting evenings. 


Leeds and District Amateur Wireless Society. 
A meeting was held at 23, Great George Street, 

Leeds, at 7.30 p.m. on Friday, April 8th, Mr. G. P. 

Kendall (Vice-President) being in the chair. 

A lecture was delivered by Mr. A. M. Bage (who 
is one of Leeds’ oldest amateurs, having carried 
out wireless research work for about 15 years). 

Mr. Bage's lecture was on the construction of 
& single valve receiving set, and by means of 
sketehes on the blackboard he explained every 
detail in the construction of the various parts. 

He took each part separately and passed it round 
the audience for examination, and after dealing 
with each part of the set he invited questions 
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before passing on to the next. His audience 
gained some very useful information and hints 
on constructional work. 

At the end of the lecture a very hearty vote 
of thanks was given. 

The Society have decided to hold an exhibition 
of wireless apparatus on April 22nd at 23, Great 
George Street, at 7 p.m. 


Cambridge and County. 


Those living in this district, and interested in 
Wireless Telegraphy, willing to form a Club, are 
invited to communicate with Mr. H. W. Taylor, 
Camden House, Park Terrace, Cambridge. 


Proposed Wireless Society for Kensington 
and District.—A few residents in and near to 
Kensington, having a wish to see a local Wireless 
Society, desire to find out if sufficient support is 
likely to be forthcoming to warrant the formation 
of one. 

Such a Society would start with the offer of the 
free use of a room suitable for its meetings, with 
a good P.M.G. aerial already installed, in the close 
neighbourhood of Earl’s Court Station. 

Will all interested kindly write to Dr. Gordon 
Wilson, 1, Philbeach Gardens, S.W.5. lf sufficient 
replies are received invitations will be issued for 
an inaugural meeting to be held in the above- 
mentioned room. 


GLASGOW AND DISTRICT RADIO CLUB 


HE accompanying photograph illus- 

trates the apparatus used by the Glasgow 
and District Radio Club in the recent ‘Trans- 
atlantic Tests. After the matter had been 
well discussed by the committee, the type 
of set decided upon was as follows :— Aerial 
circuit, tuned to 200 metres; separate 
heterodyne, tuned to 214 metres in order 
to set up a beat frequency equal to a wave- 


length of 3,056 metres approximately ; closed 
circuit, tuned to 200 metres ; plate circuit, 
tuned to 3,000 metres, bna] adjustment 
being made by variable condensers ; the beat 
frequencv was then passed through a 4-valve 
H.F. resistance amplifier, with a capacity 
reactance taken from the plate of the third 
valve to the grid of the first valve ; the H.F. 
amplifier was coupled by means of a trans- 
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Photo by Mr. Nicol Smith. 


Apparatus belonging to the Club. 
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former to a 3-valve L.F. amplifier ; the tele- 
phones used were Brown’s 120 ohm. pair, with 
a telephone transformer which was home-made. 


The valves used were four “ Osram” R. 
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Circuit diagram of Apparatus used in the Tests. 


type, and five “ Ediswan" E.S.4 type; 
the H.T. batteries were Siemens. 

The arrangement of the circuits is shown 
in the diagram. 


PERUVIAN POSTS AND TELEGRAPHS 


Y agreement with the Peruvian Govern- 

ment, Marconis Wireless “Telegraph 
Company, Limited, will, on May Ist, take 
over and operate for a period of 25 years, 
the whole of the postal, telegraphic and 
wireless services of Peru, receiving as re- 
muneration 5 per cent. of the gross receipts 
of the services and 50 per cent. of the annual 
profits. 

Sir William Slingo, late engineer-in-chief 
of the British Post Office, who, in the light 
of his unrivalled experience, was com- 
missioned by the Marconi Company to 
examine the Peruvian postal and telegraph 
situation, has accepted the position of 
chief of the Peruvian Postal and Telegraph 
Department, and will act in this position on 
behalf of Marconi’s Wireless “Telegraph 
Company, Ltd. 
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The postal and telegraphic conditions in 
Peru are of unusual interest. Of the 
approximately 9,000 miles of telegraph com- 
munications, some exist at a height of 16,000ft. 
notably where crossings are made of the Andes. 

Of the 42,000,000 odd words tele- 
graphed annually quite a considerable 
percentage has consisted in the past of trafhc 
for Government Departments which has 
been handled without payment. 

The concession includes the sole and 
exclusive operation of all international wireless 
telegraph stations within the Peruvian 
Republic, the exclusive right to erect any 
further wireless station. that the Company 
may think necessary, and the sole and exclusive 
usufruct in the case of all Peruvian telephone 
services, except the few local ones already 
existing. 


REGULAR TRANSMISSIONS of WIRELESS STATIONS 


We have compiled, for the benefit of our readers, a list of most of the regular transmissions 
It is hoped that readers will check this list as far as possible 
‘and communicate any inaccuracies or omissions to the Editor. 


which can be heard in Europe. 


Time 
G.M.T. 


Midnight 
Midnight 
Midnight 
Midnight 
0030 
01009 | 
to - 
0300 | 
0100 


0109 , 
to : 
0130 | 
0130 
0200 
0205 
0230 
0230 
0230 


Station. 


Paris 
Lyons 
Horsea 


New Brunswick 


Azores 
Lyons 


Paris 
Poldhu 


Devizes 


Azores 
Lyons 


Air Ministry 
Bucharest 


Azores 
Nantes 


Aberdeen 
Paris 
Annapolis 


Paris 
Lyons 
Azores 


New Brunswick 
Annapolis 


Nantes 
Paris 
Azores 
Nauen 
Rome 
Lyons 


Devizes 


Sofia 
Azores 
Paris 
Azores 


Bucharest 
Bordeaux 


Nauen 


Annapolis 
Brussels 
Brussels 


Paris 
Azores 
Paris 
Nantes 


Paris (Le Bourget) 
Air Ministry 
Strasbourg 


Lengby 


New Brunswick 


Call 
Sign. 


Wave- 


length. 


8,000 
15,100 
6,000 
13,400 
4,000 


15,000 


8,000 
2,800 


2,100 


4,000 
15,000 
1,100 
4,000 
4,000 
9,000 


3,300 
2,000 
17,000 
6,500 
15,000 
4,000 
13,400 
16,500 
6,500 
8,000 
4,000 
12,600 
11,000 
15,000 


2,100 


3,800 
4,000 
8,000 
4,000 
4,000 
23,450 
12,600 
16,500 
1,400 
1,680 


8,000 
4,000 
6,500 
9,000 


1,680 
16,800 
1,480 
5,000 
13,400 


85 


System. 


C.W. 
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C.W. 


x 


4223 


onooo NANANA A 
AAASS 


Remarks. 
Working with FF and WAR. 


Press in English. 


Working to WII (intermittently ). 


Working with HFB. 
Press in English. 


Marine traffic. 


Working with WII. 
Meteorological message. 
Meteorological message. 


Calls FRI (general call to French war 
vessels ). 

Meteorological message. 

Meteorological message. 

Time Signals. 


Working to YN and LY. 


Working with BUC. 
Press in French, and works to MSK 


Calls Annapolis NSS. 
Working with BUC. 
Working with WII. 


Marine traffic. 


Meteorological message. 
Working with. WAR. 


Meteorological messuge. 
Working with HZH (Brazzaville.) , 
Calls FL. 


Meteorological message. 

Meteorological message (occasionally 
sent from HS). 

Reply to POZ. 


Working to AFB. 

Calls FRI (general call to French war 
vessels). 

Meteorological message (aviation. ) 

Meteorological message. 

Meteorological message. 

Danish meteorological message. 

Working to YN and LY. 
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Time 
G.M.T. 


0800 
0800 
0800 
0805 
0810 


0815 
0820 


0830 
0830 
0830 
0840 
0845 
0845 
0845 
0850 
0858 
0800 
0900 
0900 
0900 
to 
0930 
0900 
0900 
0904 
0905 
0905 
0910 
0915 


0920 
0920 
0920 
0920 
0925 
0930 
0930 
0930 
0930 
0930 
0935 
0053 
1000 
1000 
1000 
1003 
1020 
1025 
1030 
1030 
1035 
1030 
1030 
1044 
1050 
11600 
1100 
1115 
1125 
1130 
1130 
1130 


Station. 


Cherbourg 
Eilvese 
Nantes 

Air Ministry 
Brest 


Paris 
Amsterdam 


Azores 
Aberdeen 
Lyons 
Warsaw 

Air Ministry 
Paris (Le Bourget) 
Christiania 
Christiania 
Lyons 
Bordeaux 
Sofia 

Malta 


Devizes 


Nauen 

Air Ministry 
Lyons 

Air Ministry 
Paris 

Air Ministry 
Air Ministry 


Amsterdam 
Barcelona 

Lisbon 

Prague 

Brussels 

Azores 

Poldhu 

Rome 

Rome 

Paris (Le Bourget) 
Air Ministry 

Paris 

Vienna 

Madrid 

Nantes 

Paris 

Amsterdam 
Brussels 

Paris (Le Bourget) 
Azores 

Air Ministry 
Budapest 

Paris 

Paris 

Paris 

Paris 

Prague 
Scheveningen Haven 
Brussels 

Azores 

Paris 

Paris (Le Bourget) 


Call 
Sign. 


FUC 
OUI 
UA 
GFA 
FUE 


FL 
STB 


Wave- 
length. 


2,800 
9,600 
2,800 
1,400 
2,800 


2,600 
1.400 


4,000 
3,300 
15,100 
2,100 
1,680 


. 1.400 


8.000 
1,680 
15,100 
23.450 
3,800 
4,200 


2,100 


3,900 
1,400 
15,100 
900 
6,500 
1,300 
1,400 


1.680 
1,600 
1,100 
4.100 
1,680 
4,000 
2,800 
1,100 
2,200 
1,680 
1,680 
2.600 
5.600 
1,600 
6,700 
6.500 
1.680 
1.680 
1.680 
4.000 
1,680 
3,100 
2.000 
2.600 
3.600 
3.200 
4.100 
1.800 
1.680 
4.000 
2.600 
1.680 
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System, ` 


C.W. 
C.W. 
Spark 
C.W. 
C.W. 


Spark 
C.W. 


C.W. 
C.W. 
C.W. 
Spark 
C.W. 
C W. 
C.W. 
C.W. 
C.W. 
C.W. 
Spark 
C.W. 


C.W. 


Spark 
C.W. 
C.W. 
C.W. 
C.W. 
C.W. 
C.W. 


C.W. 
Spark 
Spark 
C.W. 
C.W. 
C.W. 
Spark 
C.W. 
Spark 
C.W. 
C.W. 
Spark 
C.W 
C.W. 
C.W. 
CW. 
C.W. 
C W. 
C.W. 
C.W. 
C.W. 


Spark 
Spark 
Spark 
Spark 
C.W. 
spark 
C.W. 
C.W. 
Npark 
C.W. 


THE WIRELESS WORLD 


Remarks. 
Meteorological message. 


Navigation warnings. 
Meteorological message. 


Meteorological message (occasionally 
sent from HS). 

Meteorological message. 

Meteorological message (occasional 
only). 


Meteorological message. 
Service to Central Africa. 
Meteorological message. 
Calibration waves. 
Meteorological message. 
Meteorological message. 
Meteorological message. 
Time signals. 

Working to WII. 
Meteorological message. 
Meteorological message. 


Marine traffic. 


Meteorological message. 

Calibration waves. 

Service with FRU. 

Calibration waves. 

Press in German for OHD. 

Calibration waves. 

Meteorological message (general report 
in plain language). 


Meteorological message to EGC. 
C.Q. calls. 

Meteorological message. 
Meteorological message. 


Admiralty meteorological. 
Meteorological message. 


Meteorological message. 
Meteorological message. 
International time signals. 
Meteorological message. 

Spanish meteorological bulletin. 
Working with BUC.. 

Working with PRG. 

Working is irregular. 
Meteorological message (aviation). 
Meteorological message (aviation). 


Meteorological message (aviation). 


Astronomical time signals, 

Time signals (old system). 

Times for 1030 signals. 

French press. 

Calls, Annapolis NSS. 

Dutch meteorological message. 
Meteorological message (aviation). 


French meteorological message. 
(occasional only) 


29 9° 


Time 


G.M.T. 


1135 
1145 
1150 
1155 


1200 


] 200 
1200 
1209 
1200 
1205 
1229 


1230 
to 
1300 
1230 
1230 
1230 
1235 


1300 > 


to 
1330 
1300 
1315 
1325 


1330 
1330 
1335 
1340 
1350 
1400 
1400 
1400 
1400 
1400 
to 
1700 
1405 
1410 
1415 
1420 


1430 
1430 


1430 
] 430 
] 130 
1435 
1445 
1500 
1500 
1525 
1530 
1530 
1530 
1530 
1530 
1535 
1540 


— — 


Station. 


Air Ministry 

Paris 

Paris (Le Bourget) 
Nauen 


Norddeich 


Paris 

Horsea 

Prague 

New Brunswick 
Paris 

Nauen 


Kónigswusterhausen 


Paris (Le Bourget) 
Lyons 

Azores 

Air Ministry 


Devizes 


Moscow 
Brussels 


- Brussels 


Paris (Le Bourget ) 
Azores 

Air Ministry 
Strassbourg 
Lingby 

Gibraltar 
Bucharest 
Cherbourg 

Algiers ° 


The Hague 


Air Ministry 
Brest 

Paris 
Amsterdam 


Pans 
Nantes 


Eilvese 
Aberdeen 
Azores 

Air Ministry 
Home 

Paris 
Nantes 
Brussels 
Pans 
Madrid 
Paris (Le Bourget ) 
Azores 
Warsaw 

Air Ministry 
Vienna 


Wave 
length. 


1,680 
8,000 
1,400 
3,000 


600 


1,950 
6,000 
4,100 
13,400 
6,500 
9,400 


4,000 


1,680 
15,100 
4,000 
1,680 


2,100 


7,600 
1,400 
1,680 


1,680 
4,000 
1,680 
1,480 
5,000 
2,700 
4,000 
2,800 
1,350 


1,150 


1.400 
2,800 
2,600 
1,400 


6.500 
9,000 


9,600 
3,300 
4,000 
1,680 
11,000 
1,950 
9,000 
1,680 
6,500 
1,600 
1,680 
4.000 
2,100 
1,680 
5,600 
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C.W. 


BARRAN an 
EEEE 


Spark 


C.W. 
C.W. 


4242222 


© 
a 
$ 


22 


QAM 
zz 
SAE 


REGULAR TRANSMISSIONS OF WIRELESS STATIONS 


Remarks. 
Meteorological message (aviation). 


Meteorological message. 

Time signals and telegram 
Fritz, ete. 

Meteorological message (or at 1700 if 
not sent at 1200). 


** Karl, 


Press in English. 

Press in French. 

Working to YN and LY. 

Working with HB. 

Press in German repeated on 4,700 
metres (chopped C W ) 


Telephony. 


Press in English for NSS. 
Meteorological message (aviation) 
Marine traffic. 


Working with PSO and HB. 
Meteorological mesaage. 
Meteorological message 
sent by HS). 
Meteorological message. 


(occasionally 


Meteorological message (aviation). 
Meteorological message. 
Meteorological message. 
Meteorological message. 
Meteorological message. 
Meteorological message. 
Meteorological message. 


Telephony (Sundays). 


Meteorological message (aviation). 

Meteorological message (aviation). 

French meteorological message. 

Meteorological message (occasional 
only). 

Working with HFB. 

Calls FRI (general call for French war 
vessels). 


Meteorological message. 


Meteorological message. 

Meteorological message (occasional only ) 
Calls. 

Working with OSM. 

Meteorological (aviation). 

Working with WAR and HB. 

Spanish meteorological message. 
Meteorological message (aviation). 


Meteorological message. 
Meteorological message (aviation). 
Meteorological message. 
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Time 


G.M.T. 


1545 
1545 
1550 
1600 
1615 
1630 
1630 
1635 
1655 
1700 | 
to 
1730 | 
1705 
1730 
1735 
1800 
1800 
1800 
1800 


1810 


1815 
1820 


1825 
1830 


1830 
1830 
1830 
1835 
1840 
1840 
1845 
to 
1900 
1850 
1900 
1900 
1900 
1900 


1905 
1930 
1930 
1930 
1930 
1940 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2010 
2010 ) 
to : 
2300 -) 
2020 
2030 
2030 


Station, 
Prague 
Sotia 
Christiania 
New Brunswick 
Paris 
Azores 
Paris 
Air Ministry 
Annapolis 


Devizes 


Paris 

Azores 

Air Ministry 
Paris 

Nauen 
Prague 

Paris 


Paris 


Brussels 
Lyons 


Brussels 
Lyons 


Paris (Le Bourget) 
Cherbourg 

Azores 

Air Ministry 
Brest 

Strassbourg 


Lyons 


Lingby 
'Toulon 
Paris 
Eilvese 
Rome 


Air Ministry 
Azores 

Paris 

A berdeen 
Karlsborg 
Nauen 

Paris 

Horsea 
Karlsborg 
Coltano 

New Brunswick 
Madrid 

Air Ministry 
North Foreland 
Christiania 


The Hague 


Warsaw 
Azores 
Nauen 


Wave- 


length. 


4,100 
3,800 
8,000 
13,400 
8,000 
4,000 
6.500 
1,680 
17,000 


2,100 


3,200 
4,000 
1,680 
8,000 
12,600 
4,100 
5,000 


7,000 


1,400 
10,000 


1,680 
15,000 


1,680 
2,800 
4,000 
1,680 
2,800 
1,480 


15,000 


5,000 
1,350 
8,000 
9,600 
11,000 


1,400 
4,000 
2.600 
3,300 
4,100 
3.900 
6,500 
6.000 
2,500 
4,100 
13,400 
1,600 
1,400 
600 
8,000 


1,150 
2,100 


4.000 
9,400 
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System. 


C.W. 
Spark 
C.W. 


eo 
+ 


4 


EERE 


onooono n onono 
= 


Aaa 
HAAAAAZ 


on A 
zz - 


a 
* 


C.W. 


C.W. 
C.W. 
C.W. 
C.W. 
C.W. 
C.W. 


C.W. 


C.W. 
Spark 


C.W.. 


C.W. 
C.W. 


C.W. 
C.W. 
Spark 
C.W. 
C.W. 
C.W. 
C.W. 
C.W. 
Spark 
Spark 
C.W. 
Spark 
C.W. 
Spark 
C.W. 


C.W. 
Spark 


C.W. 
C.W. 
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Remarks. 
Meteorological message. 
Meteorological message. 
Meteorological. 

Working to YN and LY. 


Press in German for OHD. 
Meteorological message (aviation). 
Time signals. 


Marine Trafic. 
Calls FUT and FUA. 


Meteorological message (aviation). 

Working to FF. 

Calls NSS. 

Calls NSS. 

Calibration waves, 3-minute dash lst 
and 15th of each month. 

Calibration waves, 3-minute dash Ist 
and 15th of each month. 

Meteorological message. 

Calibration waves, 3-minute dash lst 
and 15th of each month. 

Meteorological message (aviation) 
(occasional only ). 

Calibration waves, 3-minute dash lst 
and 15th of each month. 

Meteorological message (aviation). 

Meteorological message (aviation). 


Meteorological message (aviation). 
Meteorological message. 
Meteorological message. 


(Exact values of calibration waves 
sent out.) 

Meteorological message. 

Meteorological message. 

French Press. 

Working with EAM. 

C.Q's., then works with IHM, ICW, 
IRB, etc. 

Meteorological message. 


French meteorological message. 
Meteorological message. 

Swedish meteorological message. 
German meteorological message. 
Working with HB and VSL. 
Press in English. 

Swedish Press, 

Working with MSK. 

Working to YN and LY. 

Inland working. 

General meteorological information. 
Navigation warnings, in plain language. 
Meteorological message. 


Telephony (Thursdays). 
Meteorological message. 


German Press. repeated on chopped 
C.W. 4,700 metres. 


REGULAR TRANSMISSIONS 


OF WIRELESS STATIONS 


Time Call Wave 
G.M.T Station. Sign. length. System. Remarks. 
2030 Prague PRG 4,100 C.W. Meteorological message. 
2030 Madrid EGC 1,600 Spark Spanish meteorological message. 
2045 Rome IDO 13100 C.W. Italian meteorological message. 
2100 
to | Devizes GKU 2,100 C.W. Marine traffic. 
2130 
2100 Malta BYZ 4,200 C.W. Meteorological message. 
2100 Paris YA 1,950 C.W. 
2100 Nantes UA 2,800 C.W. Navigation warnings. 
2130 Nantes UA 4,000 C.W. Repetition of navigation warnings sent 
at 2100. 
2130 Azores BWP 4,000 C.W. 
2130 Poldhu MPD 2,800 Spark Admiralty meteorological message. 
2200 Gibraltar BWW 2,700 Spark Meteorological message. 
2200 Paris FL 6,500 C.W. Working with ICD. 
2200 Reval ELN 1,300 C.W. Meteorological message. 
2210 Moscow MSK 5,000 Spark Russian message. 
2200 
to Moscow MSK 5,000 Spark Time Signals (Series of '' Beats.’’) 
2210 
2230 Azores BWP 4,000 C.W. 
2230 Bordeaux LY 23,450 C.W. French Press for the East. 
2300 Paris FL 2,600 Spark Astronomical time signals. 
2300 Rome IDO 11,000 C.W. C.Q. calls and working with IHM, 
ICW, IRB, etc. 
2315 Nantes UA 6700 C.W. Working with BUC. 
2315 Scheveningen Haven PCH 1,800 C:W. Dutch meteorological message. 
2330 Paris FL 2,150 Spark Astronomical time signals. 
2330 Azores BWP 4,000 C.W. 
2344 Paris FL 2,600 Spark Time signals (old system). 
2350 Paris FL 2,600 Spark Times for 2330 signals. 
2355 Nauen POZ 3,900 Spark Time signals. 


AN AMATEUR STATION IN HEREFORD. 


Mr. F. Ladmore, of Hereford, sends the 
accompanying photograph of his Wireless Set, 
which he suggests may be of interest to readers 
of The Wireless World. The set is all home- 
made, with the exception of a few details. 
An R valve is used as high frequency 
magnifier, followed bv crystal and this 
arrangement is found fairly efficient, many 
large stations being readable without aerial or 
earth. Tuning tolong wavelengths is obtained 
by the use of condensers, and using a two 
valve note-magnifier, big stations are audible 
at a considerable distance from the phones. 


WIRELESS SOCIETY OF LONDON 


The next meeting of the Wireless Society of London wili be held at the Royal Society of 
Arts, John Street, Adelphi, W.C.2, on Monday, May 2nd, at 8 p.m., when a Lecture will 
be delivered by Mr. Philip R. Coursey, B.Sc., F. Inst. P., A. M. LEE; entitled « Experimental 
Wireless Telephony.” 
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A WAVEMETER FOR SHORT WAVES 
(Concluded.) 


HE next item is the condenser, which 

should have a capacity of 0-00014 mfd., 
and it should be made as accurately as possible. 
To do this the dimensions given must be 
closely worked to. 

‘The condenser plates, of which eight will 
be required, should be made of thin copper 
foil (tin foil is not much good for small 
condensers as it tears so easily), approximately 
0-001 inch to 0-002 inch thick. ‘The size 
of the foils should be 11 inches long, $-inch 
wide. For the dielectric we normally use 
0-002 inch micas, but for this condenser 
the thickness should be 0-004 inch, otherwise 
the number of copper foils required to give 
the capacity would be four with a possibility of 
a larger error due to the thickness of dielectric 
varying. ‘Therefore, use one mica sheet 
0-004 inch thick between the foils, or two 
micas 0-002 inch thick. Cut them to the 
size, 1 inch long by 3-inch wide. 

For building up the condenser a small 
quantity of thin shellac varnish will be 
required. — First of all stick each copper foil 
on to a mica sheet so that -inch of copper 
is on the mica, as shown in Fig. 4. If 
0-002 inch mica is used stick one mica on 
each side of the copper foil, but if 0-004 inch 


mica is used stick a mica on one side only. 


| ‘40 OVERLAP 


MICA 


Fig. 4. 


Then build up the condenser by mounting 
the foils one on top of the other and placing 
the mica sheets so that the free end of the 


foil is alternately one side then the other of 
the condenser. ‘Then the plates of opposite 
polarity will overlap one another by j-inch, 
which is the desired distance. When finished 
there will be four copper foils on one side and 
four on the other. ‘Then place the condenser 
in a very tight clamp and bake it in a warm 
oven for several hours. Practically all of the 
shellac will dry out and the condenser will 
be like a solid block. 

'The clamp, also shown in Fig. 4, is made 
of two pieces of wood, one piece the base, 
2 inches x 1] inches x }-inch, and the 
other the top, 14 inches x 1} inches x 4- 
inch. Four small holes are made in the 
corners of the top of four corresponding 
holes in the base by means of which the con- 
denser may be secured in the clamp. Counter- 
sunk metal thread screws and nuts should be 
used for this purpose, the screws being put in 
from the back of the base and the holes 
countersunk so that the screw-heads will be 
flush with the base. ‘The clamp is fixed 
to the under side of the variometer former 
(as shown in Fig. 1, last issue) by wood screws 
through four holes in the corners of the base 
of the clamp. 

A small terminal board with two terminals 
on it, mounted on the side of the variometer 
former, as shown in Fig. 1, completes the 
parts required. 

When everything is made finally. mount 
up the set and make connections as shown in 
Fig. 5. 

A small cardboard scale should be mounted 
on top of the variometer. It should have a 
180° scale marked on it, either in degrees 
or numbered O0 to 10. The handle and 
pointer of the variometer rotating coil should 
be fixed so that maximum inductance is 
given when pointer indicates 10 or 180° 
on scale and minimum inductance at 0 or 0° 
on scale. “This will be obtained when the 
position of the moving and fixed coils with 
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relation to one another is thus: For maxi- 
mum inductance the two coils should be in 
the same plane and the direction of the current 
the same way round both coils. For.minimum 
inductance both coils will be in the same plane, 
but the current will flow round the two coils 
in opposite directions. At 90? or 5 on the 
scale, the two coils will be at right angles, 
and there will be no mutual inductance 


between them. 


When the set is complete there remains 
the question of standardising. 

The condenser value is 0-00014 mfd. and 
the inductance approximates 30 mhys. at 
minimum and 120 mhys. at maximum. This 
will give a wavelength range of, approxi- 
matelv, 125 to 245 metres. 

It a calibrated wavemeter for such wave- 
lengths is obtainable it may standardised 
against this, but 1f this is not possible it mav 
be calibrated by means of a * Lecher Wire ” 
circuit. 

‘The principle of the “ Lecher Wire” 


POTENTIAL LODP 


-— a 
- a 
— — 
= = 
- — 
— — 
- a 
T - æ — — a 
—— — 
— æ æ — — oe 
— av æ oe 


circuit is this: If two long wires, spaced a 
little apart, joined at one end and mounted 
some distance above the earth, are set into 
oscillation by an impulse from a tuned ignition 
coil circuit the fundamental wavelength of 
the oscillations so set up will bear a certain 
relation to the length of the joined wires. 

In Fig. 6 A B and C B are the two parallel 
wires mounted, say, 2 feet above the ground > 
and 6 inches apart. “The length of the 
joined wires is / Coupled to the wires 
at the joined end is an ignition coil set tuned 
somewhere near the wavelength it is desired 
to set up in the parallel wires. When the 
coil is sparked oscillations are set up in the 
parallel wires having a current loop (or 
maximum current at the joined end) and 
current nodes at the ends A and C. The 
oscillating potentials will be a minimum or 
node at the joined end and maximum or 
loopsat the ends A and C. Thusit will be seen, 
as in Fig. 7, that a half wave is obtained 
over the whole of the two wires or a quarter 
wave on the one wire, so that the fundamental 


4l 


VELENGTH 


Fig. 7. 


wavelength will be 4 / where / is the length 
of wire from one end to the join. Therefore, 
If the two wires are each 60 metres long the 
fundamental wavelength will be 240 metres. 

The presence of potential loops at the ends 


of the wires can be detected by means of a 


neon tube, maximum glow being given at the 
points of maximum potential. Current loops 


[th 
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are detected by means of a wavemeter with 
crystal and telephones placed somewhere 
near the joined end of the wires. 

= To calibrate the wavemeter we have 
described having maximum wavelength 240 
metres ; start off with a wire length of 60 
metres. Pick this up and adjust variometer 
for maximum signals. “Then reduce the 
length of wires, say, to 55 metres, z.e., 220 
metres wavelength, and obtain another point 
on variometer scale. By reducing the lengths 
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of wire in this way about 8 points may be 
obtained. These can be plotted and a cali- 
bration chart made out. ‘The wires should 
be kept as near parallel to the ground as 
possible, or, say, 6 equally spaced posts 2 feet 
high and with the wires 6 inches apart. The 
best wire to use is about No. 20 copper, 
either bare or cotton covered. Iron wire 
may be used but should be of larger gauge 
owing to its higher resistance. “The wires 
should be insulated from the posts. 


WIRELESS CONTROL" 


EEPE SNT 


s. 


The Arrangement of Apparatus inside the Car. 


A wireless controlled automobile was exhibited at 
the Convention and Exhibition of the Executive 
Radio Council, New York, on March 18th. The car 


was driven round the roof of the Pennsylvania Hotel, ' 


where the Exhibition was held, and was controlled 
from a distance of more than 100 feet. The 
controlling apparatus is said to be capable of 


Photopress, 


directing the car from a distance of 800 miles. 
The photograph shows the inventor of the 
apparatus, Mr. E. F. Glavin, explaining the 
mechanism, 


bi An article on Wireless Control appeared on p. 385 
of Vol. viii., No. 11 of The Wireless World. 


QUESTIONS AND ANSWERS 


NOTE.—-This section of the magazine is placed at the disposal of all readers who wish to receive advice and 


information on matters pertaining to both the technical and non-technical sides of wireless work. 


Readers 


should comply with the following rules.—(1) Questions should be numbered and written on one side of the 


paper only, and should not exceed four in number. 


(2) Queries should be clear and concise. 


(3) Before sending 


tn their questions readers are advised to search recent numbers to see whether the same queries have not been 


dealt with before. 


(4) The Editor cannot undertake to reply to queries by post. 
be accom panted by the full name and address of the sender, which is for reference, not for publication. 
will be answered under the initials and town of the correspondent, or, if so desired, under a " 


(5) All queries must 
(Queries 
nom de plume." 


(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. 


ORPHEUS (Bangalore).—(1) The circuit in 
your Fig. 1 requires a grid leak, and even then is 
rather tricky to make oscillate. You would be 
safer to rectify on the bend of the characteristic— 
remove S 1 and use a potentiometer. The in- 
ductance L 8 is superfluous and L 6 and L 7 may 
give you an unduly large amount of coupling, 
otherwise O.K. 

(2) Aerial circuit, 8,000 ms.: closed circuit, 
14.000 ms. Your inductances are of good practical 
design. 

(3) A smaller condenser is better—about 0003 
mfds. or less. But see (1) above. 

(4) You should earth the negative of the filament: 
S=-01 mfds., but this is too big for a parallel 
condenser. A good arrangement is to put an 
extra fixed condenser (:0003 mfds.) so as to be in 
series with S 1 when the latter is in parallel with 
the inductances. Use coil L 2 and L 3 for extra 
long-wave inductance. Re condenser and leak, 
see (3) above. We do not recommend a single 
circuit receiver for auto-heterodyne reception, 
owing to radiation. 


EX-SANSFILIST (Wimbledon).—-(1) Use the 
largest former wound with No. 28 (as sample) for 
the A T.I., with the smallest with the same wire 
for the primary of the coupler. The secondary 
of the coupler should be the remaining coil, wound 
with No. 32. 

(2) Total about 1,000 yds. of No. 28, and 750 yds. 
of No. 32. 

(3) A.T.C. 0-001 mfds. (in parallel with the 
A.T.I.). Tuned circuit condenser 0-0008 mfds. 

(4) Eccles' ** Handbook of Wireless Telegraphy "' 
has a comparative table of wire gauges with metric 
sizes, 


A.B. (Seven Kings).-—(1) Yes. 

(2) A.T.C. should be about -0008 mfds. If this 
is so the A.T.I. should be about 20” x 10” wound 
with No. 26 for really efficient working. 

(3) About 8” x 6” wound with No. 28 or No. 30. 

(4) K (1)-0-00005 RUD K (2) less than 
0-001 mfds. 


B.A.C. (Oxford) refers to Mr. G. G. Blake's 
article on page 614 of the issue for 27/11/20, and asks 
the distance to place apart the end cheeks of the former 
also the diameter of its core. 

This type is not wound on a former with cheeks. 
See the article in the issue for 12/6/20, referred 
to by Mr. Blake. As regards the diameter of the 
cores, we suggest that }’’, as stated in the June 
article might not be far out, or you might com- 
eee with Mr. Blake on this point through the 

tor. 


P.L. (Wellington College) .—The set you sketch 
and which you say is described on page 697 is 
entirely different to any given on that page, and 
is quite unsuitable. The circuit of Fig. 4 should 
be quite satisfactory : 1f you wish to use a crystal 
as well, cf., page 65, April 17th issue. 

(1) The valve may be any hard receiving valve 
with suitable H.T. voltage. 

(2) All right for spark, C.W. and telephony. 

(3) Range impossible to state. 

(4) The capacities given for variable condensers 
are capacities at maximum. 

We regret we have not space to deal with your 
remaining five questions. (See rules printed at 
head of this section.) 


W.S. (Hunslet) asks (1) The power requircd to 
operate a valve transmitter set over a range of 30 miles 
under the worst conditions of weather. The aerial 
is indoor and 50’ long. (2) A sketch of the circuit 
with the simplest connections. (3) The probable 
cost of materials. 

(1) Depends on circumstances, such as efficiency 
of the set, freedom from jamming, etc., say, 
30 watts. 

(2) See Fig. 1 


Ute ---- 19 


Fig. 1. 


(3) Difficult to say ; so much depending on the 
finish desired, etc. Possibly &bout £10 inclusive 
for a fairly good set. 


D.N.T. (Rugby) asks (1) What is the best circuit 
using 4 valves, 3 employed as a cascade amplifier. 
(2) What is the best way to make the high resistance 
required. (3) The formula for the making of tinfoil 
and para(]hn waxed paper blocking condensers to a 
given capacity. (4) A circuit employing a capacity 
reactance. 

(1) Of many possible circuits a resistance coupled 
amplifier on the lines of Fig. 1, page 833, of the 
issue for March 5th, is one of the best except 
for short wavelengths, on which it is inefficient. 

(2) Either by rubbing in pencil lead on the surface 


93 


APRIL 30, 1921 


of a strip of fibre or on to rods of slate (slate 
pencils). 
(3) The capacity of & parallel plate condenser 
in microfarads is : 
] K.A.n. 
900,000 5 4 ad. 
where K —specific inductive capacity, 
(for waxed paper K =2:5) 
A=area of overlap of each pair of 
plates in sq. cms., 
5 —number of plates of active dielectric, 
d —thickness of the dielectric in cms. 
(1) Couple the plate of the third valve to the grid 
of the first valve through a small variable condenser. 


F.J.B. (Harrow) gives a description of his 
single valve receiver, which is a grid-condenser 
detector-amplifier with reaction. He states that 
he can get C.W. stations well, but cannot hear speech 
clearly. 

Your trouble is almost certainly due to the fact 
that you are near the oscillating point. "This 
must certainly be avoided, even at the expense 
of signal strength. A safe way of bringing up the 
latter is to employ more valves; one additional 
note magnifier might be sufticient in your case. 
The range at which you can receive telephony 
will, however, always be shorter than for C.W., 
owing to the fact that in the latter case you can 
employ more reaction. 


B.G.G. (Venice) is using a valve of audion 
type and gets satisfactory results, except that signals 
go off with a click and are recovered by switching off 
for a few moments. He asks (1) the reason for this. (2) 
Would the use of a variable condenser in place of 
the grid condenser be of any benefit. (3) Ia the tuner 
he 1s using the ordinary magnetic crystal type with 
wavelengths from 300 to 3,000 ms. (4) What is the 
cause of a purple glow round the plate when the 
valve is in circuit. 

(1) This may be due to either (a) the fact that 
you have no leak across your condensers. though 
this is admittedly common practice with soft 


valves; or (b) that your valve is too soft, and is’ 


‘flopping " ; this may be improved by resting or 
by running the filament with the H.T. off. 

(2) Probably not. 

(3) We cannot say. 

(4) This glow is common in valves which contain 
& fair amount of residual gases, which leads to 
unsteady working. 


F.F. (Wath-on-Dearne).—(1) You give no 
particulars by which we can identify the valve in 
question, so we cannot answer your query. 

(2) Yes, with suitable chokes and condensers to 
smooth out machine noises. 

(3) You might connect your valve to the balanced 
crystal receiver as a note magnifier. Make an 
intervalve transformer (see article in the issue for 
March, 1920), but use 4 oz. and 14 oz. of No. 44 
S.W.G. for the windings, and substitute it for your 
present telephone transformer. | Connect the 
secondary winding to the grid and filament of your 
valve. (See diagram on page S51 of the issue of 
March, 1920, for connections for note magnifier. ) 
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(4) You will not require a grid leak if you use your 
valve as a note magnifier. You need not use a 
telephone transformer, but put your H.R. telephone 
direct in the plate circuit of your valve. 


T.A.M. (Cowes) asks (1) For suggestions for 
the improvement of a single valve receiver sketched. 
(2) For the probable cause of unsteady working on 
tele phony. 

(1) Put the telephones on the negative side of the 
H.T. battery ; you would also get better selectivity 
by using a two-circuit receiver loosely coupled 
with the closed circuit only. 

(2) Setting aside the possibility of an intermittent 
contact somewhere on the circuit this may be due 
to (a) too tight reaction coupling; (b) an un- 
satisfactory grid condenser leak. Try without 
these items. 


BUZZER (Bishop's Stortford) asks (1) At what 
hours are the time signals and news and weather 
reports. (2) Must the earth lead connected to a 
water pipe be an insulated wire. (3) For information 
regarding a station which tranamits between 12 and 
] p.m. and at 8 p.m. at which time two other stations 
appear to transmit alternately. (4) When ts the 
next Chelmsford concert. 

(1) See page 85 of this issue. 

(2) This is not essential. 

(3) Quite impossible to say, as you give no 
information as to the type of set or the wavelength 
used. 

(4) There is none in prospect as the station is at 
present engaged on commercial work. 


GRANGE AVENUE (Reading).—(1) The 
secondary coil is much too high in inductance : 
rewind with about No. 28. 

(2) Capacity about 0:0025 mfda — about five times 
too big. The maximum convenient wavelength 
for a set of this type is about 4,000 ms. You will 
get this all right as suggested. 

(3) The reactance coil might be 5” 
with No. 30. 

(4) Either type is satisfactory and 4j volt flash 
lamp cells are suitable for H.T. batteries. 


J.M.C. (Bothwellhaugh) asks (1) What is the 
resistance of an enclosed sample of bare wire. (2) Is 
a sam ple of silk-covered wire suitable for the secondary 
of the loose coupler. (3) Could he convert or use an 
ignition coil as a valve (telephone) transformer. (4) 
Is an enclosed sample of mica suitable in thickness 
for condenser purposes. 

(1) 0-45 ohms per yard. 

(2) No, it is rather too thin (No. 28). 

(3) Not very well. The alterations necessary 
would be almost as much trouble, and as expensive, 
as making a new transformer. 


(4) Yes. 


P.J.F. (Burma).—(1) When & condenser in 
series with an aerial is made of negligibly small 
capacity the aerial becomes effectively isolated 
from earth (in practice this limit is unattainable). 
Under these conditions anti-nodes of potential 
exist at the extremities of the wire and a'node at 
the middle. This is not as you stated, but con- 
siderations of symmetry make it fairly obvious. 


x 3", wound. 


QUESTIONS AND ANSWERS 


(2) The reactance of a condenser to H.F. oscilla- 
tions is given by 1/27fC where C=Capacity and 
f=frequency. When the capacity is large the 
reactance is small; thus, if C=1 mfd. (=10-* 
farad) and f=500,000 (600 metres wavelength) 
the reactance 

l 


24 x 500,000 x 10-* 
= 0:32 ohms. 


R.G.S. (Chester) aske (1) For the wiring diagram 
of the circuit on page 444 of the issue for September 
1Sth. (2) For the sizes of the coils. (3) For the best 
ty pe of aerial to use. 

(1) and (2) We regret we have no further informa- 
tion on this matter, but see remarks on the subject 
and diagram by G. G. Blake, page 614, November 
27th issue. 

(3) Any normal type, as large and as high as 
possible will do. 


BEGINNER (Glasgow) asks (1) How many 
semi-circular plates of 14’ radius will he require 
to give 0-001 mfds. capacity. (2) Would aluminium 
hare any advantage over zinc for these plates. (3) 
How many of these plates would be needed for 0-0005 
mfds. capacity. (4) What would be the best method 
of mounting slab inductances tn order to be able to 
vary the coupling. 

(1) This depends on the thickness of air space 
between plates ; if this is 2 mms., you will require 
about 56 plates in all. Preferably increase the 
size of plates and reduce their number. 

(2) Preferably zinc, as this will allow you to 
solder the plates firmly into position. 

(3) Half as many as in (1). 

(4) You could mount them on ebonite or fibre 
plates hinged together. 


H.J.V.W. (Swansea).—-(1) We cannot calculate 
inductances without knowing the number of turns 
per inch or the S. W.G. No. of the wire. Further, 
we cannot calculate the capacity of your condenser 
without knowing the distance between plates. As 
regards increasing your wavelength we cannot 
make out your diagram, which appears to show no 
earth connection. We do not, however, advise 
you to attempt more than 5,000 metres with a 
crystal set. 

(2) Your diagram appears to show no telephone 
transformer and we should, consequently, think 
that H.R. telephones would give better results. 
Wavelength does not enter into the question. 

(3) No: frame aerials are quite unsuited for use 

with crystal sets. 

(4) Your aerial wire appears to be suitable, but 
an empty firegrate is a very indifferent earth. You 
should certainly get FL with & good earth, if you 
are tuned in to it, but we doubt if you would get 
Arlington. We cannot say what causes the 
“ clicks" when you turn the condenser, possibly 
& short circuit. 

F.A. (Portsmouth).— (1) Circuit is quite good ; 
wavelength will be above 3,500 ms. "The primary 
of the coupler is too big. Jt should be rewound 
with No. 22; even then the coupling will be quite 
tight. 

(2) The single wire aerial will probably give the 
better results. Try and increase the height at 


the free end so as to avoid the sharp bend at the 
down lead. 

(3) The wavelength of the aerial circuit (with 
primary wound as above) will be approximately 
4,200 ms. Wavelength of secondary is 6,000 ms. 
Make a tapping on the secondary at 2” and 5” 
to get shorter wavelengths. 


GUNNER (Guthrie).—(1) Your grid condenser 
appears abnormally large (0-001 míds.) You 
might advantageously try reducing its value to 
about 0-0001 míds. Otherwise O.K. 

(2) You may get improved results in reducing 
the condenser. The cracklings you describe may 
be due to vour big condenser being unable to dis- 
charge sufficiently quickly through 2 megohms. 

(3) You should be able to shorten your wave- 
length satisfactorily by inserting a 0-005 mfd. 
condenser in the aerial down lead, and omitting 
the 0:0003 condenser in parallel with your A.T.I. 
A condenser of small value in the earth lead may 
give rise to howls owing to the filament batteries 
not being at earth potential. 

J.L. (Harrogate).—(1) You answer your own 
question. It should be wound with No. 22 double 
wound silk, as you say. 

(2) The maximum wavelength would be about 
28,000 ms. The thickness of the mica sheets 
and copper foils should be about 0:001” and not 
0-01^, as stated in the article. 


VALVE (Cambridge).—(1) Quite O.K.. but 
put the telephones on the negative side of the H.T. 
battery. 

(2) 5" x3” of No. 28. 

(3) 0.00005 mfds., grid leak about 5 megohms. 

(4) Maximum about 3,500 ms., minimum difficult 
to state, probably about 400 ms. 


J.E.B. (Coventry).— (1) The circuit is quite 
good. The wavelength range is not very satis- 
factory. The aerial will tune to 2,400 ms., but the 
secondary to only 1,700 ms. 

(2) Inductance of coil A = 16,000 mhys. 

3 5 B — 3,000 mhys. 
" y C = 1,400 mhys. 

(3) Make a new former for coil B, 4” in diameter 
and wound with 74” of No. 28 D.S.C. 

(4) The circuit will receive spark and telephone 
signals, but will not receive C.W. unless a reaction 
coil is used to generate local C.W. oscillations. 
For a reaction coil connect a 3'' former wound with 
3” of No. 28 D.S.C. between the positive H.T. and 
the anode of the valve. A 0-002 condenser should 
be connected across the H.T. and telephones as a 
low impedance path for high frequency. 


Q.T.C. (Swindon) wishes to make a crystal set 
to tune from 600 to 4,000 ms., and asks (1) If the 
arrangement sketched is O.K. (2) The values for the 
condensers. (3) The size of formers and gauge of 
wire for the inductances. (4) If a small inductance 
of 90 turns as per enclosed sample on a former 4” 
in diameter winding taking about 4'' in length would 
do for the aerial circuit coupling. 

(1) Yes, but preferably put the A. T.C. on the earth 
side of the coupling coil. 

(2) A.T.C. not less than 0-005 míds., closed 
circuit condenser = 0 00005 mfds. 

(3) A.T.I. 12" x 7" wound with No. 24. The 
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coupling coil as you suggest, or wound with No. 24. 
The tuned circuit inductance 6” x 5', wound with 
No. 28. 

` (4) See above (3). 


OOJAH (Durham) asks (1) How many honey- 
comb cotls he wants to tune to 25—30,000 ms. with a 
0-006 mfd. condenser. (2) If honeycomb coils are 
better than slabs, pancakes or lattice coils. (3) How 
to make an tntervalve transformer. (4) If a diagram 
which he submits 4s efficient for C.W. reception. 

(1) Calculations of this kind are somewhat 
uncertain, but you might try 4 coils 1” wide on 
1” formers, having 30 layers each of 26 S.W.G. 
The required inductance is 42,000 mhys. 

(2) See Mr. P. R. Coursey’s articles in recent 
issues (e.g., October 2nd, October l6th and 
December llth) for a general discussion of the 
relative merits of different coils. There is not very 
much to choose, but in general the more compact 
the coil the worse its electrical properties. 

(3) The construction of such a transformer 
varies for different wavelengths. A description 
of one type is given on pp. 588—590 of the issue 
for November 30th. 

(4) Put the A.T.C. in the aerial downlead, not 
on the earth side of the A.T.I. Otherwise O.K. 
(We presume your reactance is located close to the 
A. T.I. and not as shown in your diagram.) 


BIMBO (Reading).—4(1) The set is not as good 
as it might be. Without a parallel condenser 
the primary is not tuned to more than 2,000 ms. 
The secondary is only approximately tuned to the 
primary by the tight coupling. 

(2) Increase the primary inductance up to 10,000 
mhys., or use a 0-0005 mfd. condenser in parallel 
with the existing coil Rewind the secondary 
with No. 24, and use a 0-0005 mfd. variable con- 
denser; this will increase the range to 4,000 ms. 

(3) Impossible to say. 

(4) Yes, but we cannot give the definite times. 
Aerodrome stations work at irregular hours on 
900 ms. 


AMATEUR (Shelton) asks (1) The relation 
between the terms '' Jar " and “ Microfarad." (2) 
If it is wrong to run the aerial and earth leads close 
together into the receiving room. 

(1) A Jar is a unit of capacity much beloved by 
the Navy ; it is equivalent to 1,000 cms., or 0-0011 
mfds. 

(2) These leads should not run very close together, 
as this weakens signals owing to capacity between 
them. 

J.H. (Stacksteads).—-(1) Your query is vague. 
To reach Hornsea the set must have a range up to 
6,000 ms. We presume you have a standard P.O. 
aerial and propose to use a valve. The A.T.I. 
should be 6” x 9'', wound with No. 28, with several 
tappings. Use a parallel condenser of 0-0005 mfds. 
across it. 5” in diameter 


The reaction coil should be: 
and 5” long, wound with No. 28 D.W.S. 

(2) No. 

(3) Answered in (1). 

(4) Copper pyrites. 

A.M. (Hunts).—(1) A valve receiver which gives 
spark signals should almost invariably give tele- 
phony. You probably do not listen on a wavelength 
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and times when there is any to get. Listen on 
900 ms. for aerodrome telephony at various hours 
of the day. 

The wire on your A.T.J. (No. 34 enamelled) is too 
small a gauge for aerial circuits; it introduces too 
much resistance. As a general rule it should not 
be finer than No. 26 or 28; No. 34 is quite right 
for the reaction coil. You will find a 0:0015 to 
0:002 mfd. condenser across the H.T. battery am 
improvement for the reception of C.W. signals. 

H.W.D. (Bath) asks (1) What number of turns 
must he use for an intervalve transformer of the wire 
enclosed as sample. (2) Can he use the 3 valve 
receiving set for sending up to the range allowed 
(ten miles). If so, what alterations must he make 
in the set. Are there any additions required, or is it 
only a matter of inserting a key in the circuit. (3) 
Does a resistance between the valves act as well as a 
transformer, and tf so, how is one made. 

(1) Intervalve transformers wound with copper 
wire are ' tuned" transformers having a certain 
definite wavelength, depending on the arrangement 
and number of turns. They are most efficient for 
this definite wavelength and the efficiency falls off 
rapidly for wavelengths on either side of this value. 
For example, a 600 metre transformer is suitable 
for 450 to about 900 ms. or a 3,000 ms. transformer 
for 2,000 to 5,000 ms. We cannot give you a 
winding unless you say for what wavelength you 
require it. 

(2) You do not give a diagram of your receiver, 
so that we cannot give an opinion. It is very un- 
likely that you could use your 3-valve receiver 
for transmission without radical changes in its 
construction, after which it would not be so suitable 
as a receiver. 

(3) Yes. Resistances in the anode circuits of 
valves are usually of the order 50,000 to 100,000 
ohms. and are non-inductive. They are not 
easily made and maintained constant. It is usual 
to buy carbon rods of the required resistance. 
Fairly satisfactory substitutes can be made by 
rubbing pencil lead into a piece of slate rod. 

E.B. (Ross-on-Wye).—(1) There should be no 
harmful inductive effect if the coils are spaced & 
little apart. Your sketch shows both ends of the 
unused coils disconnected, so there can be no free- 
end effect. 

(2) It is usual to do so, but not absolutely 
essential. 

(3) You do not understand H.F. intervalve 
transformers. For & wave range of 300 to 3,000 
ms. (with copper wire) you would require about 
half a dozen interchangeable transformers. The 
0-001 condenser in the aerial circuit will have no 
tuning effect on the intervalve transformer. (A 
constructional article will deal with this subject in 
the near future.) 

(4) The general arrangement of the circuit is not 

uite correct. Why put two variable condensers in 
series in the aerial circuit ? You show the anode 
of the 2nd and 3rd valves connected to the negative 
side of the filament instead of to the positive 
H.T. terminal. There should be a H.F. trans- 
former between the 2nd and 3rd valves. 

H.X.Z. (London).—(1) Certainly. Short wave 
should go up to 2,500 ins. 
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(2) We know of no information dealing with ex- 


actly the points you mention, except, perhaps, the 


article on page 699 of the March, 1920, issue. A 
sirnilar construction, substituting $ oz. and 1} oz. 
of No. 44 for the windings given in the article would 
do for an intervalve transformer. 
other points, C = 0-01 mfds., and 3 = 0-003 mfds. 
for all waves. B = 8,000 mhys. for the short waves. 
Forlong waves, B — 250,000 mhys., for à maximum 
of 14,000 ms. 
condenser, 0:0003 mfds. should be used in parallel 


with the A.T.I., instead of a series condenser. A 


must, in all cases, be found by experiment. 


(3) Formula is correct, but gives the result in 


centimetres. 
(1,000 cms. = 1 mhy.) 
AMATEUR (Herne Hill). 


lead and the aerial. 
the telephones. 


(2) You do not give enough particulars of your 
aerial for us to say exactly, but you will probably 
be able to get to 8,000 ms. with a coil of the size 


you give. 


(3) The aerial system should be fairly satisfactory 
it of sufficient height, but keep as far from the metal 


as possible. 


MICROHENRY (Barnet).— (1) The circuit will 
be satisfactory if you place the H.T. battery on the 
plate side of the tuned circuit instead of on the earth 
The set will receive spark and telephony 
and C.W. if you provide suitable inductive coupling 


side. 


between the plate and grid circuits. 

(2) An R valve will be quite suitable. 

(3) Yes, with the alternations given in (1) above. 
Of Fig. 2, page 662, December lith issue. 

(4) Not satisfactorily with only one valve. 


B.R. (Oxford) asks (1) The difference between 
tele phones with an adjustable iron reed and telephones 
(2) If a variometer will give as 
(3) If the 


with a diaphragm. 
tne tuning as a variable condenser. 
diaphragm of a telephone touches the poles when a 
signal is received. 
counts from January lst each year. (5) If No. 18 
rubber-covered cable would do for a lead in. 

(1) You have stated the chief difference. "The 
principle of action is the same, and there is little 
to choose between good specimens of either type 
in performance. 

(2) Quite. 

(3) Not as a rule, though it can sometimes be 
made to with very strong signals and adjustable 
te'ephones. 

(4) See references made in the proceedings of 
the Second Annual Conference of Wireless Societies, 
page 42 of the April 16th issue. 

(5) Yes. 


RADIO (Blackburn).—The sketch you sent is. 


incorrect ; see Fig. 1, page 497, October 2nd issue 
for correct crystal and potentiometer connections. 

(1) 0-00033 mfds. 

(2) About 1,000 ms. ; but you are not likely to 
get good results with a kite aerial, owing to variation 
of tuning with variation of the height of the kite. 

(3) Yes; see Nos. 16 to 21 of Vol. VIII., obtain- 
able from the Wireless Press, price 6d. each. 


With regard to 
For such wavelengths & small 
(1) The circuit 
will be fairly satisfactory if you put the A.T.C. 


on the aerial side of the A.T.I.—between the grid 
Also put a condenser across 


(4) If the annual wireless licence 


(4) For general purposes we prefer the carbor- 
undum. 

R.A.F. (Cape Town).— (1) Natural wavelength 
140 ms., inductance = 32 mhys., capacity = 
0:00027 mfds. ` 

(2) Wind the intervalve transformers with the 
finest gauge resistance wire obtainable, say, No. 
48 Eureka. Wind in short sections, sections of 
each winding alternately. We are afraid we are 
unable to give the exact amounts necessary for 
various wavelengths; try by experiment. 

(3) 14,000 mhys. and 45,000 mhys. 

C.D.F. (West Ealing) asks (1) For an alternative 
H.R. winding for the telephone transformer given 
in the recent articles on the construction of a frame 
aerial set, as he finds No. 44 wire hard to get. (2) 
What resistance telephones to use. 

(1) Use the windings given if at all possible. 
If not, either fill up all the available space with 
No. 42, increasing the size of the cheeks a little if 
possible, or fill about 2/3rds of the available space 
on the original bobbin with No. 46. 

(2) About 100 ohms. ; the exact value is not 
important. 

J.A.S.W. (Rugby).—(1) You will not get 
good results with a frame aerial and only one 
valve. You will find instructions for the con- 
struction of a suitable set of this type with several 
valves in Nos. 16 to 21 of Vol. VIII. There have 
also been several diagrams of sets of this type in 
these columns recently. 

(2) A convenient way of making a resistance of 
80,000 ohms. is to bind wires tightly round a 
piece of slate pencil at points about an inch apart, 
and rub pencil lead on to the slate between these 
points until a suitable resistance is obtained. You 
can tell when you have rubbed in enough either by a 
sensitive galvanometer or by the results that you 
get with the resistance when used in a set. 

RADIO (Malvern College) asks (1) If two 
gramaphone records glued together would be a suitable 
substitute for an ebonite panel for a valve unit. (2) 
For the address of a club in the Birmingham district 
other than the Birmingham Wireless Association. 
(3) If 120 ohm. telephones, with a telephone trans- 
former will be suitable for a crystal set. 

(1) We distrust the glue. We should prefer 
shellac, or other good insulating substance. Except 
for this the material will very likely be quite satis- 
factory. : 

(2) Birmingham Experimental Wireless Club, 
Hon. Secretary, Mr. F. S. Adams, 110, Ivor Road, 
Sparkhill, Birmingham. 

(3) Certainly. 

W.B. (Holt).—(1) No. Tne inductance will only 
tune a P.O. aerial to 900 ms. Wavelength of FL 
is about 2,800 ms. 

(2) Increase the A.T.I. to 12,500 mhys. Apply 
a potentiometer and battery to the crystal. In. 
crease the condenser across the telephones to about 
0-001 mfds. 

(3) See constructionalarticle in Nos. 2, 3 and 4 of 
Vol. 8, where a suitable set is described. 

(4) French R type valve (50 volts H.T.) or a 
Marconi V.24 (24 v. H.T.). 

W.P.P.(Monkseaton).—(1) and (4). Your set 
is not quite correct. The aerial circuit may be 
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all right. A series condenser would improve the 
tuning, but the secondary circuit is not properly 
tuned. To receive FL and MPD your secondary 
should be tuned to 2,800 ms., which it is not at 
present, unless your secondary winding has a natural 
period corresponding to that wavelength, in which 
case it would be useless for ships on 600 ms. Con- 
nect à variable condenser (0-0003 to 0:0005 mfds. ) 
across the secondary. The crystal potential should 
be applied by means of a potentiometer and not 
direct by 2 cells as you show. Three volts is 
probably too much for the crystal. 

(2) Ships and GCC work on 600 ms. 

(3) No detrimental effect at all. It would be the 
best way of leading in. 


GALENA  (Edinburégh).—(1) 
G.P.O. headquarters, Glasgow or Edinburgh. 

(2) From any firm advertising valves in the ad- 
vertisement columns of this magazine. 

(3) Not as a rule. You may possibly obtain an 
old set from the Marconi Scientific Instrument Co. 

(4) The maximum length of wire allowed is 
100’ single or 140’ in twin wire aerials (including 
down lead). Use a single wire aerial, making the 
horizontal portion as high as possible, and make it 
directional for south, i.e., the open end pointing 
north. Your signals will be fairly weak. 

C.W.W. (Stamford Hill).—(1) Yes. 

(2) Much better to use a separate heterodyne. 
It might be possible to use capacity reaction. 
Magnetic reaction would not be easy to obtain, 
owing to the arrangement of the circuit, and the 
large amount of wavelength range to be covered. 

(3) The thickness of the mica should be 0-001 
for block and intervalve condensers. 

(4) August 21st, 1920. 


J.H.W. (Henley-in-Arden) is using a set of 
“ Polaris " instruments made by Gamugcs, and has 
difficulty in receiving telephony owing to a singing 
noise, caused presumably by the transmitting valves. 
He asks how he can get rid of this noise. (2) Cannot 
get sufficient magnification with a '' Multifier " 
made by Gamages, and asks if he could use any other 
three-valve amplifier in conjunction with this. (3) 
asks if Chelmsford has any definite times for sending, 
and uf so, on what wavelength. 

(1) The singing is probably caused by too tight 
a reaction coupling, causing your set to generate 
C.W., and give a beat with the C.W. carrying the 
speech frequency. lf so, your singing note will 
vary as you alter the adjustment of your tuning 
condenser. If it is this, weaken your reaction 
coupling or reduce the anode voltage. The note 
given by the transmitter when an A.C. voltage is 
rectified for the oscillator anode voltage is usually 
of small amplitude, and does not interfere with the 
reception of speech. 

(2) A * Polaris” and '' Multifier" should give 
strong signals. Possibly there is a disconnection 
in the '* Multifier." Check the circuits with a pair 
of telephones and a dry cell—clicks when the 
hattery circuit is made and broken showing complete 
circuits. It is no use putting another three-valve 
amplifier in conjunction with the first one. See 
if there is anything wrong, and then try another 
in its place. 

(3) There is no telephone transmission from 
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Chelmsford at present, and we do not know when 
there will be any. 

J.G.D. (North Shields).—4A good deal of in- 
formation on loud-speaking telephones is given 
in the issue for February 19th, which you have 
probably already seen. 

G.H.D. (Leigh-on-Sea.) 


(1) See Fig. 2. 


Fig. 2. 


Grid condensers about 0-0005 míds. 

Grid leaks 5 megohms. 

(2) and (3) 0-0046 mfds. will do for a series A T.C., 
though rather small; it is too large for a parallel 
A.T.C. Reaction can be adjusted as you suggest. 

(4) A copy of “ Bucher's Vacuum Tubes " would 
give you a large number of circuits, some of them 
good, but others rather doubtful. : 

L.B. (Marseilles) asks for a formula for finding 
the maximum range one can transmit, knowing the 
power and efficiency of the generator and the length 
and height of the aerial. 

There is no formula at all suitable for the practical 
prediction of the range of a small set. Various 
formule will be found in most advanced text- 
books which give fair results with large sets over 
long ranges. The Austin-Cohen formula is one of 
the best, but even this is of very little use to an 
amateur. 


SHARE MARKET REPORT. 


There has been considerable activities in Marconi 
Shares and a marked improvement is shown. 
Prices as we go to press, April 22nd, are :— 


Marconi Ordinary .. .. .. £2-8-9 
a Preference .. .. .. £2-7-6 
us Inter. Marine .. .. £1-8-9 
ys Canadian 8.5 

Radio Corporation of America :— 
Ordinary .. .. .. .. .. 9.0 
Preference .. .. .. .. .. 10-9 
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BURNHAM & CO. rss 


MANUFACTURERS OF WIRELESS APPARATUS. 
THE BURNDEPT COILS «(en applied for) 


For Most Efficient Reception of Wireless Signals. 


HESE inductances are formed on ebonite with a combination 
AJ winding which gives a high inductance but very small self- 

Soon. and capacity. They have been tested by the highest authorities who 
rg vo aaa pronounce them to be the most efficient coil yet produced. The coils 
are wound at our factory and are supplied mounted on plugs—for 


use with our registered coil holder—or unmounted as required. 
PRICES and WAVELENGTHS 


Coil holders for 3 coils 


Approx. wavelength With .001 f i l 
on P.M.G. Aerial condenserin | Unmounte UC ORE UR iy 
d» c. with no condenser shunt £2 0 0 
B 50 375 800 6/6 Coil holders for 3 coils 
B E | 1000 7/- mounted on oak base 
150 1070 | e P with terminals 
200 1430 | 2500 10/- 
250 2000 3000 | 10/8 £2 15 0 
= et Ee | 112 Price for complete set 
= 4200 2000 ize of coils (12) mounted 
750 | 7600 | 16300 16/6 on plugs 
Coil holder.registered design, 000 9400 20200 TES d 3/ £8 0 0 
for mouating on panel. | each extra nett, post frie. 


LONDON ;£».19 HAND COURT, HIGH HOLBORN ;;. v MS uos. 


WESTON 


STUDENT'S 
GALVANOMETER 


Model 375 Galvanometer 
is a moving coilinstrument 
with a uniformly divided 
scale 2:35 inches long. 

Its resistance is approxi- 
mately 29 ohms and the 
current required for a 
millimeter (1 scaledivision) 
deflection 1s 20-25 micro- 


amperes. 
WESTON ELECTRICAL INSTRUMENT CO, LTD. 
Al Audrey House, Ely Place, Holborn, E.C. 
Telephon: HOLBORN 2029. Telegrams and Cables: " PIVOTED, LONDON ” 
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Make your Hobby your Profession 


The man who loves his work climbs high. vou can quickly complete 
your knowledge by enrolling with the British School of Telegraphy. 
It is the most modern school in Creat Britain, and the only one 
fitted with the Creed Receiver and Gell Transmitter. This school 
offers vou the choice of three professions INLAND, CABLE and 
WIRELESS. It gives you the best chance of finding the right job. 


THE BRITISH SCHOOL OF TELEGRAPHY LTD. 


Write for Prospectus. 179, Clapham Road, S.W. A. W. WARD, Maneger. 
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NOTES ON RECEPTION OF THE DUTCH CONCERTS 
By E. W. Krrcurs, A. M.I.C.E. 


S there appear still to be many amateurs 

unable to get the "Thursday and Sunday 
Wireless Concerts, sent out by PCGG 
from the Hague, Holland, perhaps the 
following notes may be of interest and 
assistance. 

There should really be no difficulty in 
receiving this music, especially now that the 
transmitting power has been increased ; and 
no doubt there are some, who, with the 
writer, have for a long time been able to 
get it and also the rest of the weak telephony 
which is to be heard. To such these remarks 
are not addressed. 

For the benefit of beginners it may be as 
well to state that it is hopeless to expect such 
reception when only a crystal is used as 
detector, it is not nearly sensitive enough : 
least one valve with reaction is necessary. 

Assuming the latter is being used, it is 
verv probable that failure to receive such weak 
telephony or music is due to what may be 
termed "overlap" in the reaction. The 
meaning of this will become apparent as the 
reader proceeds. In order to receive tele- 
phonv without distortion it is essential that 
the circuits, or as some prefer to sav, the 
valve, should net be oscillating ; and yet if 
the telephony be weak, the coupling of the 
reaction coil must be as tight as possible. In 
other words, the reaction coupling must be 
adjusted so that the valve is just not oscillating. 
It should be noted that, if only a little otf 
this desired point, weak speech will probably 
be quite inaudible. 


Now, unless the filament current and the 
H.T. voltage have just the right values 
relative to each other, it is most difficult, if 
not indeed impossible, to adjust the reaction 
coupling and keep it on the point at which we 
are aiming. Even if it can be set to that 
point, the arrangement is most unstable, so 
that an atmospheric is sufficient to upset the 
balance and start the system oscillating. 

An easy way to tell when the H.T. voltage 
and flament current have the correct relation 
to each other is to test for “‘ overlap " in the 
reaction coupling. If overlap be there, 
reception of PCGG or any other weak 
telephony is most unlikely, since the effect 
is as follows : 

Begin with the reaction coupling loose 
and the valve not oscillating. Tighten the 
coupling slowly until oscillation starts ; note 
this position of the coupling pointer or handle, 
and then slowly loosen the coupling again. 
If overlap be present, the oscillations will not 
cease at once ; but at some point farther on 
the "loose" side than that at which they 
commenced. 

Now, the greater this overlap, or distance 
between the points where oscillation of the 
valve begins and ends, the more difficult it 
becomes to receive weak telephony. ‘The 
Ideal to aim at is so to adjust the value of 
either H.T. voltage or filament current that 
oscillation begins “and ceases at exactly the 
same point in the coupling. ‘The easier of 
the two is to vary the filament current by 
means of a small rheostat, leaving the H.T. 
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voltage at its normal value. The rotary 
pattern of rheostat described in detail on 
page 860 of The Wireless World for March 
19th, 1921, will be found a very convenient 
pattern to use. It is quite likely that attention 
to this adjustment alone will help many to 
get the Dutch Concerts who have hitherto 
failed. 

A useful, although not essential, refine- 
ment is a variable condenser of very small 
capacity connected across the reaction coil ; i 
gives a much finer adjustment than can be 
obtained by altering the coupling handle 
alone. Addition of capacity is equivalent to 
tightening the coupling. 

To find the Hague music search round 
about 1,000 metres with the valve oscillating, 
and as soon as its unbroken C.W. is heard, 
loosen the reaction coupling, at the same 
time adjusting the aerial tuning condenser so 
as to keep on the silent point of the C.W. at 
either side of which the note rises in pitch. 
Directly the valve ceases to oscillate leave 
the coupling as it is, and put in a little of the 
reaction coil variable condenser until the 
oscillation almost begins again. If no reaction 
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condenser be fitted, get as near to the oscilla- 
tion point as possible by means of the coupling. 
Maintain the adjustment throughout at the 
silent point of the C.W., and do not use 
more of the reaction condenser than is 
necessarv. | 

‘The above remarks apply to a self-hetero- 
dyne set with reaction coil coupled to the 
aerial tuning inductance, which is very 
simple to adjust, but should be carefully used 
so as not to cause interference. To judge by 
the number of “birds chirping” when 
PCGG music is coming through there 
must be many amateurs ignorant of the fact 
that the valve must not oscillate if it is desired 
to listen to the concert, and that in allowing 
oscillation to continue for some time they 
are interfering with others without serving 
any useful purpose. 

As regards the strength of PCGG 
music, the writer gets it ten miles south of 
London quite nicely, audible with a single 
valve ; and with three note magnifiers added 
it is quite loud in the telephone headgear and 
can be heard across: the room. Probably 
H.F. amplification would improve upon this. 


A POWER BUZZER 
By W. J. Fav. 


N these days of small aerial input for 

amateur transmissions, limited in most 
cases to 10 watts, it is important not only 
that the ethciency of the receiver should 
be of the highest, but also that the greatest 
possible care should be taken to make the 
very best use of the transmitter. 

It is well-known that spark coils, giving 
short heavy discharges, are much more 
ethcient transmitters than those giving long 
thin sparks. “Che amateurs of America use 
the power buzzer a good deal for trans- 
mitting.. "Ihe power buzzer has the advantage 
that high efhciency can be obtained with 


quite low input power, even primary cells of 


the type used for electric bell-ringing answer- 
ing perfectly as a current source. 

‘In the power buzzer to be described good 
signals can be obtained from eight to ten 
miles on a power consumption of 2-5 watts, 


using the usual P.M.G. aerial. ‘This 
ethciency is obtained. using. single valve 
receiver. 


When selecting the tvpe of primarv cell to 
be employed care should be taken, as there 
Is an infinite variety of types to choose 
from and the quality is equally varied. After 
a considerable experience, I myself have 
selected the ** Dania " cell, which I consider 
the best. “These cells are manufactured by 
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the Atlas Carbon and Battery Company, of 
Southwark Bridge Road, S.E. These cells, 
when new, will fuse a 5-ampere fuse wire, 
and the cells have the additional advantage 
that thev will not deteriorate with keeping. 


The completed Instrument. 


I will now proceed to give the necessary 
details for the construction of the buzzer. 
The following is a list of articles that will be 
required. A box constructed from 4-inch 
wood, preferably mahogany, to the pattern 
shown in the photograph ; a piece of ebonite, 
4-inch thick by 5 inches square, for the front 
panel (G) ; another piece of ebonite, 3 inches 
long bv 2 inches wide by j-inch thick, for 
the top terminal block (H); IIb. of 
18 S.W.G. annealed iron wire for the core 
(E), which should be cut into 9-inch lengths 
and assembled to form a bunch I inch in 
diameter ; a few yards of electrician's black 
insulating tape; 1 lb. of 22 S. W.G. double 
cotton-covered copper wire; a piece of 
20-gauge sheet steel, 44 inches long by 
f-inch wide, for the armature (A); a brass 
bridge piece, Bor the contact screw (C); a 
brass block, 2 inches long by j-inch wide 
and um ds inch thick, for the armature fixing at 

base (1) ; ; four terminals (T1, 2, 3 and 4) ; ; 
a }-inch Whitworth screw, for damper, 
13 inches long with two hexagon nuts in 
brass (D) ; two rubber washers j-inch in 
damer, and j!,-inch thick, very flexible (D) ; 
four B.A. brass screws 1} inches long with 
four hexagon nuts, for holding breaker block 


and contact bridge, as shown in the sketch ; 
j-inch. of No. 14 gauge silver wire, for 
contacts; an iron disc -inch thick by 

14-inch diameter, for hammer (B); two 
blocks of wood, §-inch thick by 5 inches 
square, having a l-inch hole bored through ` 
the centre of these to take the core J,, J» 

The coil can now be constructed. Place 
the core within the centre holes of the wood 
blocks, as shown in the diagram, and wind 
three layers of the black tape over the core 
inside the cheeks. A little paraffin wax run 
over the tape will improve the insulation. A 
small hole, parallel with the top of the core, 
should be made through the wood cheek at 
one end to bring out the starting of the coil, 
the wire can then be wound on, and, when 
finished, should be steeped in hot paraffin 
wax. The rest of the construction can be 
easily followed from the sketch, and the 
details are the same as would be the case in 
the construction of a spark coil, except for | 
the absence of the secondary coil. Two 
shunt wires should be brought up to the top 
terminals, one from each of the break con- 
tacts, as shown. 
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The Power Buzzer shown diagrammatically. 


When completed, the buzzer can be 
connected up to an ordinary circuit in the 
usual way, and the wavelength read by means 
of a wavemeter. For the authorised wave- 
length of 180 metres I find that approximately 
two turns of inductance wound on a former 
of 2 foot diameter, with a condenser of 0-005 
mfds., is correct for the closed circuit. The 
best condenser value will be found by noting 
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the reduction of arcing across the contacts of 

the break. If insufficient capacity is employed, 

a scraggy note will be produced instead of 

the clear musical one which should be 
obtained. 

~The buzzer should be operated at 25 volts, 
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and will take about 0-10 amps., or a little 
more, according to the break adjustment. On 
the best aerial adjustment about 0-30 amps. 
will be recorded. A 4-volt 0-30 amp. flash 
lamp is a useful indicator, if placed in series 
with the aerial or earth. 


A PRESCOT AMATEUR WIRELESS STATION 


HE accompanving photograph shows an 
amateur wireless station just completed, 

of which the following description is given. 
The aerial, a two-wire P. M.G., is lead in 
to a heavy lead, secured to insulators screwed 
to the top of the board. ‘The lead-in terminates 


A comprehensiue view of the finished station. 
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in a bussbar having four spring clips. Below 
are four more spring clips, which lead to the 
following circuits : (1) loose-coupler, seen on 
right of table, (2) to experimental circuits, 
and also to plug board for connecting in 
honevcomb coils (3) trial circuits, (4) to 

aerial terminal of detector amplifier, 

s= seen on left of back board. 

Below the aerial lead-in will be 
seen the 0-001 condenser and series- 
parallel switch. 

Connections are made to the aerial 
by means of ebonite-handled links 
of brass, which slide into the spring 
clips. 

On the right of the board is seen 
a single valve, which can be used 
with the loose-coupler, or with the 
slab coils. The valve has a grid 
condenser of 0-0003 mfds., and grid 
leak of 3 megohms. 

The detector-amplifier can be used 
as a one-valve detector, with two 
valves for amplification, or simply 
as a three-valve transformer coupled 
amplifier. Each valve is fitted with 
a separate filament control. 

An interesting detail is the switch 
used to cut out one or two valves. 
As each valve is cut out a definite 
resistance is inserted to prevent the 
usual rise in the filament voltage on 
the remaining valves. 

The batteries for low and high 
tension are placed on the shelf under 
the instrument table, and this arrange- 
ment facilitates changing and con- 
necting up without disturbing the 
rest of the apparatus. 


A PRESCOT AMATEUR WIRELESS STATION 


All the wiring is kept clear of the instru- 
ment table and the wall by employing ebonite 
cleats. 

A Mlark III receiver is seen on the left- 
hand side of the table, and this can be used 
in conjunction with the amplifier for short 
wavelengths. 


The whole set took about nine months to 
complete, and ts the work of Mr. James 
Nelson, of Prescot, Lancashire, assisted by 
his son. Mr. Nelson formerly held a com- 
mission in the Navy, and was engaged in 
electrical work on H. M.S. Vernon and also 


on H.M.S. Renan. 


THE LIGHTING MAINS AS A SOURCE OF CURRENT 
FOR VALVES 


N response to numerous requests from 

readers, Profesor M. Moye, of the 
University of Montpellier (France), who 
contributed the note published on pape 24 
of the April 2nd issue of The Wireless World, 
has kindly forwarded the following more 
detailed description of a means of utilising 
the A.C. mains for supplying both high 
tension and low tension voltage to valves. 

Professor Moye states that since con- 
tributing the note referred to above he has 
found it possible to dispense with high- 
tension batteries also, and the instructions 
he gives are as follows : 

First, connect the A.C. from the supply 
mains (110 volts 50 cycles) to the primary 
of a one to one transformer of a fairly high 
resistance (300 to 500 ohms). One terminal 
of the secondary winding goes to the hlament 
of the amplifying valve, and the other terminal 
to the plate of a rectifying valve. The 
rectifving valve can be an ordinary French 
"R" type valve, with the grid and plate 
connected together as indicated in the figure. 
You then have a two-electrode rectifving 
valve, powerful enough for vour purpose. 

The flament of the rectifying valve is 
lighted through a bell-ringing transformer 
in exactly the same manner as the voltage 
is applied to the amplifying valve. 

A connection is taken from the flament 


of the rectifying valve to the plate side of 
the receiving set as indicated in the diagram. 
A condenser of | mfd. is inserted across 
the terminals of the rectifying apparatus 
for the purpose of smoothing out the fluctua- 
tions of the rectified current, and providing 
an easy path for radio-frequency oscillations. 
No other condenser or choke coil is necessary. 


The circuit diagram. 


, 


The working efficiency of this arrangement 
as compared with the employment of the 
ordinary H.T. batteries is practically the 
same, but it must be emphasised that a 
tuned circuit on the plate side of the receiver, 
with detector and telephones in shunt, i 
absolutely essential, otherwise the humming 
of the A.C. generator would be unbearable. 
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HE photograph shown in Figure | 

illustrates the unusually neat receiving 
set, due to Mr. H. J. Hinks, of Palmer’s 
Green. From the photograph it will be 
observed that the cabinet is an ordinary 
writing bureau, in which the ebonite panel 
is placed. ‘The telephone headpiece is placed 
within the front of the cabinet when the 
latter is closed. ‘The panel is 21 ins. long 
by 8 ins. wide, and is of 1-in. ebonite. The 
dimensions will be seen to be the smallest 
consistent with ease of manipulation and 
simplicity of arrangement. The valves, 
selector switch arms for the long and short 
wavelengths, tumbler switches, the condenser 
and reactance knobs, the high frequency 
transformer (having an adjustable iron core) 
and a watch holder, are all mounted on the 
front of the panel, together with a four-way 
telephone switch for transferring the rectify- 
ing and amplifying circuits for the long wave 
to the short wave coils, and vice versa. |; The 
coils are adapted for use with the standard 


Fig. 1. The Receiver Panel showing the arrangement 
in the Cabinet. 


100-ft. single wire aerial permitted by the 
G.P.O. The short wave coils cope with 
wavelengths up to 1,000 metres, whilst 
the long wave coils under similar conditions 
cope with wavelengths from 1,000 to 20,000 
metres. The coils are tapped at the required 
intervals, and the leads are taken to studs 
under the arms of the selector switches 
mentioned above. 


The low frequency transformers, together 
with the batteries, are placed upon the shelf 
within the lower part of the cabinet. This is 
a very convenient arrangement, as the 
batteries may easily be renewed when required 
without disturbing the other apparatus. The 
lowest portion of the cabinet may be used for 
the storage of sundry apparatus or for the 
reception of books. : 


Along the lower edge of the panel a series 
of three pairs of sockets is provided for the 
reception of plugs attached to the leads from 
the telephone receivers, loud speaker, etc., 
whilst a fourth pair of sockets is provided, 
connected directly to the aerial and earth 
terminals, which are mounted at the back 
of the cabinet and are insulated therefrom 
by means of ebonite collets and washers. 
'Tumbler switches, mounted on the front of 
the panel, are provided for breaking the 
high and low tension circuits and the connec- 
tions to aerial and earth terminals. From 
the diagram of connections, shown in Fig. 2, 
it will be seen that, although the apparatus 
situated upon the panel may be out of use, 
the aerial and earth sockets remain connected 
to the aerial and earth terminals respectively, 
so that it is quite easy to experiment with 
other apparatus without disturbing the appa- 
ratus upon the panel. 

The following further particulars and 
descriptions of some of the units comprising 
the set may be of interest. 

Approximate height above sea level: 250 
feet. 

Situation : 
by E. 

Range of wavelengths : 200 to 20,000 


metres. 


on side of hill facing S.E. 
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RAOIO-AUVDIO AMPLIS YING 
RECEIVING C/RCU/7, 
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Fig. 2. 


Aerial : 100 ft. (including lead in), single Telephones : Messrs. S. G. Brown’s, 4,000 
phosphor-bronze strip. Minimum height, ohms resistance. 
6 ft Maximum height, 20 ft. Average Power, low tension : two 4-volt. 40 amp. 
height, 13 ft. Direction, S.E. accumulators in parallel. High tension : 60- 
volts, four Messrs. Siemens’ 15-volt. batteries, 
Accessories: home-made loud speaker ; 


Valves : four in number, F. O. Read & Morse inker (suitable relay now under 
Co.’s R.V.30. | construction). 


Earth : water pipe. 


CLUB REPORTS 


The attention of Secretaries of Wireless Clubs is invited to the note 
which precedes the Reports of Club Meetings published in this Magazine. 
The Editor would much appreciate compliance, on the part of Secretaries, 
with the requests contained in the note referred to. 
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A MULTIPLE ROTARY SWITCH 
By E. W. Kircnin, A.M.I.C.E. 


HE switch here described was designed 

by the writer for special purposes in 
wireless reception and experimental work, 
and is quite easily constructed. 

It consists in a solid ebonite cylinder or 
barrel of small diameter, supported at each 
end on a simple bearing and capable of being 
rotated thereon ; the bearings are fixed on a 
flat base of ebonite. 

The barrel carries contact pins passing 
right through from one side to the other, 
and projecting sufficiently on both sides to 
make contact with strips of springy brass 
arranged vertically in a row at each side, 
each strip being connected to a terminal. 


f YHanove 
i! SHORT CIRCUITIMG STRIP 


Fig. 1 shows a cross section of the switch. 
It will be seen that if the barrel be rotated 
through a small angle by means of a suitable 
handle, a number of contacts can be simul- 
taneously made or broken. 

This pattern of the switch, shown in Fig. 
2 (plan view), can be used for cutting off 
during transmission, both sides of crystal and 
telephones used for reception ; and by the 
addition of a brass strip fixed longitudinally 
on the cylinder, can be made also to short- 
circuit. both. instruments when the cylinder 
is in the “off” position. 


By modifying the contacts a different form 
of the device is produced, which is capable of 
changing over a whole set of instruments 
from one circuit to another. 

For example, a crystal circuit and a simple 
regenerative valve circuit can be readily 
interchanged, the secondary coil of the 
former becoming the reactance coil of the 
valve circuit. This is of use in cases where it 
is not easy to get accumulators charged ; 
the listening in can be done on a crystal 
circuit, and when the desired station is heard 
an immediate change over to the valve circuit 
can be made. In this way a considerable 
economy in battery current can be effected ; 
and should the accumulator run down 
unexpectedly the crystal can be used, whilst 
recharging is being carried out, without any 
wiring having to be altered, excepting in so 
far as this is done by the switch. 

In this second pattern, Fig. 3, the contact 
pins are not all parallel to each other as they 
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Fig. 3. 


are in the first, but some are arranged at 
right angles to the rest, and some of the brass 
contact strips on ome side are made wide 
enough to cover two adjacent pins, those 
on the other side being of single width as 
before. 

Each of these double-width strips will 
make contact with two different pins, but, 
of course, not at the same time, because 
the pins are at right angles. Consequently, 
each of the double strips, and, therefore, any 
wire connected to it, can be electrically 
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connected at will to either of the two single- 
width strips opposite to it by revolving the 
barrel through an angle of 90 degrees. 
follows that the wire on one side can be 
switched on to either of two other wires. 

If, therefore, a sufficient number of these 
contacts is provided two whole circuits 
can be interchanged by one movement of the 
switch. . 

It should be noted that every contact 
will not necessarily be of this two-pin char- 
acter, but only those where the “ run ” of a 
wire is to be changed. Other wires in the 
circuits may need to be cut off, but for these a 
single contact pin and a single-width strip 
on each side will suffice. 


w 


Fig. 4A. 


Fig. 4B. 


A convenient diameter for the cylinder is 
i inch, and the gauge of the contact pins 
may be No. 12 S. W.G. The holes for these 
should be slightly countersunk before the 
pins are riveted over ; and the riveted heads 
can, with advantage, be trued up in a lathe 


so that they all project the same distance 
from the barrel. A projection of l} inch is 


It* sufficient. 


Fig. ^. 


The springy brass contact strips may be 
made of thin material which should be softened 
If necessary before bending into a right angle. 
Stops should be provided to ensure that the 
Cylinder is turned properly into the two 
positions where the contacts engage ; and a 
handle of convenient size and shape, which 
may be of metal, should be screwed into the 
barrel, preferably at one end. 

Each switch must be designed for the par- 
ticular circuits which are to be interchanged, 
in order that the contacts may be sufficient 
in number, and single or double as required. 
The length of the barrel will, of course, vary 
accordingly. 

Having selected the two circuits compare 
them carefully and note how many wires 
will have to be altered in their “ run,” and 
how many merely broken. Each of the former 
will then need a double contact, and each of 
the latter a single. Other wires may be 
noted which require no alteration, either 
because they will not function in the other 
circuit if left as they are, or because the 
same position will suit both circuits. 

As an illustration take the case referred to 
above, and suppose that it is desired to connect 
up the switch to interchange circuits A and 
B of Fig. 4, the former being a quite usual 
crystal and the latter a simple regenerative 
valve circuit, having as its reactance coil the 
secondary of the crystal circuit. An inspection 
of the two will show that :— 

(1) The primary portion is common to 
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both circuits, and need not be con- 
sidered in regard to the switch. 


(2) It will not aflect the working of ' 


circuit A if all that portion of B shown 
in Fig. 5 be not disconnected, so that 
this may also be regarded as common to 
both circuits. 
To change over then from A to B with 
. one movement of the switch we must provide 
one single pin contact at V (Fig. 4, B), and 
four of the double pin contacts at the points 
W, X, Y and Z (Fig. 4, A). “These must be 
arranged as shown diagrammatically in Fig. 6. 
Other uses for the switch may, perhaps, 
be found ; and possibly, if constructed on 
a larger scale, it would serve as a means of 
rapidly changing from one wavelength to 
another in a transmitting circuit, whilst with 
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contact pins making a smaller angle with 
each other than 90 degrees, and strips on 
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Fig. 6. 


one side covering more than two pins, it 
could interchange more than two circuits. 


A SUGGESTION FOR A 


HE following is a description of an 

interesting transmitting arrangement— 
Fig. 1 shows the arrangement of the trans- 
mitting station, with the coupling coil of the 
closed circuit in one position, and Fig. 2 
shows the same transmitting circuit with the 
coupling coil of the closed circuit in another 
position. 

Referring to the figures it will be seen that 
the leads G are taken from the source of 
high-frequency oscillations to the inductance 
coil L’, which ts shunted by the condenser C. 
The coil L’ is capable of rotation through 90 


NOVEL TRANSMITTER 


degrees, so that it may give maximum or 
minimum coupling with the aerial circuit 
inductance L as required. 


Fig. 2. 


When the key K is depressed (Fig. 1), the 
solenoid S is operated by the battery B, and 
a bar of soft iron I, affixed to the crank lever 
is drawn inwards, and, by its action, rotates 
the inductance coil L’ so that it gives maximum 
coupling with the aerial coil L. As soon as 
the key is lifted, as in Fig. 2, the solenoid 
circuit is broken and the spring s brings 
back the crank lever so that the inductance 
L’ is in the position of minimum coupling. 
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NOTE.— Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless 
Clubs and Societies. Such reports should be submitted without covering letter in the exact form in which they 
are to appear and as concise as possible, the Editor reserving the right to edit and curtail the reports tf necessary. 
The Editor will be pleased to consider for publication papers of unusual or spectal interest read before Soctettes. 


The Wireless Society of Hull and District. 
(Affiliated with the Wireless Society of London.) 
This Society continues to make headway, and 

new members are being enrolled at each meeting. 
On March 3lst, Mr. Hy. Strong, F.C.M.S., 

M.I.M.E., read an interesting paper on Valves and 


their application to: Modern Wireless Telegraphy. - 


In order to make his remarks more instructive he 
exhibited a large number of diagrams of circuits, 
and characteristic curves of valves, which 
he had carefully sketched. His account of the 
various peculiarities of the different types of 
valves was listened to with much interest by the 
members. Then on April 14th Mr. Charles F. 
Gates gave a paper on '' Some Wireless Experiences 
Amongst Aircraft." Mr. Gates, who served during 
the war as an observer in the R.N.A.S., treated 
the members to a comprehensive description of 
the various types of wireless apparatus in use in 
connection with aircraft, and traced the various 
developments which had taken place since the 
wireless section of this service was formed—a 
few months prior to the outbreak of war—down to 
the time of the armistice. He mentioned the 
fact that while signals from the spark type of 
apparatus could be plainly heard at an altitude 
of about 3,000 feet, signals from continuous 
wave apparatus were not distinctly audible 
until & height of from 8,000 to 10,000 feet had 
been obtained. Several questions were answered 
by the lecturer. 

Mr. G. H. Strong (President) occupied the Chair 
on both occasions. 

Further members are required for this Society, 
also students, who must be under 18 years. Mr. 
Harry Nightecales (Hon. Secretary), 16, Portobello 
Street, will be pleased to give full particulars to 
those interested. The meetings are held fortnightly 
on Thursday evenings at the Metropole (Marl- 
borough Room). 


Brighton Radio Society. 

(Affiliated with the Wireless Society of London.) 

À meeting of this Society was held on the 24th 
March at 8 p.m., Mr. W. E. Dingle in the Chair. 

A suitable membership and rule card was put 
before the members present &nd ultimately decided 
upon. These cards have now been issued to all 
members. 

The question of electing a new member to attend 
the meetings of the London Wireless Society, vice 
Mr. O. G. Sandford, resigned, was then discussed, 
when Mr. J. Skinner proposed Mr. W. E. Dingle 
for the office. The proposal was finally approved, 
and Mr. Dingle signified his willingness to attend. 

The Society is growing rapidly and becoming 
very popular. It is now in possession of a nice 
Club-room and library. 

Any gentlemen interested are invited to commu- 
nicate with the Hon. Secretary, Mr. D. F. Under- 
wood, 68, Southdown Avenue, Brighton, who will 
be pleased to furnish full details as to membership, 


etc. 


Borough of Tynemouth Y.M.C.A. 
Amateur Wireless Society. 
(Affiliated with the Wireless Society of London.) 


On March 31st & very successful social gathering 
was held by the &bove Society. Members and 
friends spent & very enjoyable evening which was 
voted a fitting termination to the winter session. 

On April 7th and Bth the Society held its first 
Exhibition of Wireless Apparatus. A good selec- 
tion of instruments representative of the progress 
of the science from the coherer to the valve were 
on view, and on both nights visitors had the 
pleasure of hearing many high power stations, both 
spark and C.W., through the medium of & Brown's 
Loud Speaker connected to the 7-valve set shown 
in the photograph. 


The Society's Apparatus. 


On the Thursday night we endeavoured to pick 
up the Dutch concert, but without success. 

Our best thanks are due to the Marconi Scientific 
Instrument Co. for the loan of the Type 55D 
7-Valve Amplifier, to the North Eastern Instrument 
Co. for & Short Wave Tuner and Single Valve 
Audio Amplifier, and to the North Eastern Schools 
of Wireless for a C Mark III 3-Valve Amplifier 
All these instruments gave splendid results on the 
Society's aerial. We have also to thank our Presi- 
dent, Mr. Burnett, our Vice-President, Mr. Todd, 
and several members for the loan of the rest of 
the apparatus. The exhibition aroused considerable 
interest in the borough, and was well attended 
both nights. 

On April 18th a general meeting of the Society 
was held to discuss the progress made during the 
winter session, and to decide upon our summer 
programme. Dr. J. A. Hislop took the Chair, 
and read a letter from the Treasurer apologising 
for his absence. He reported a substantial balance 
in hand. It was decided to hold an Outing or 
Field Day once a month, the details to be left in 
the hands of the Committee. A transmission 
licence is to be applied for in connection with the 
proposed Field Days. Intending members should 
join now for the summer session. Application 
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to the Hon. Secretary, Mr. L. L. Sims, Y.M.C.A., 
Bedford Street, North Shields. 


Wireless and Experimental Association. 

(A ffiliated with the Wireless Society of London.) 

At a meeting at the Central Hall on April 13th, 
the article of The Wireless World of March 5th on 
a Resistance Coupled Thermionic Amplifier was 
brought up for discussion by Mr. Kennedy. Mr. 
Voigt modified the diagram slightly so as to use 
a lower voltage in his plate circuit without sacri- 
ficing much of the efficiency. A general discussion 
then arose on the making of resistance units and 
the relative merits of wet cotton and an Indian ink 
line. Mr. Johnson described how he cured his 
amplifier of the objectionable habit of howling. 
Morse trials showed a steady progress in the 
efficiency of the members. 

At a meeting of the above on April 20th, the 
Secretary reported that he had, with the assistance 
of several other members, overhauled the Club 
aerial, and it was hoped that a marked improvement 
would be noticed in received signals. Discussion 
then ranged round the matter of disturbance caused 
by autodyne receivers, and though the Peckham 
Family lives together in somewhat close quarters, 
no member could say that he had been interfered 
with by others. A critical trial was, however, 
arranged for & certain evening when all would be 
listening in together at the close of the Air Ministry 
weather report. and if Smith could manage to hear 
and identify Jones’ valve, the latter would be 
forfeit. 

It is curious that after the instance of the 4-inch 
spark coil mentioned by Mr. Knight in his remarks 
on No. l item of the Agenda of the second annual] 
conference, our Secretary has again been able to 
take to task another offender and exact from him 
a promise not to repeat his offence. ' 


Dartford and District Wireless Society. 

( Affiliated with the Wireless Society of London.) 

The usual meeting of the above Society was 
held on Friday, April 8th, 1921, at Dartford 
Grammar School. 

Dr. Miskin presided, seven members 
present. 

The minutes of the last meeting were read and 
confirmed, and it was arranged that the Society 
endeavour to obtain the services of Captain Tingey 
on Friday, May 6th, 1921, to give a demonstrative 
lecture on Wireless. Informal discussions on 
various matters appertaining to wireless trans- 
mission and reception occupied the greater part 
of the evening. 

All persons interested are invited to communicate 
with the Hon. Secretary, Mr. E. C. Deavin, 84, 
Hawley Road, Wilmington, Dartford, who will be 
pleased to furnish full details as to membership. 


Folkestone and District Wireless Society. 
(Affiliated with the Wireless Society of London). 


The monthly general meeting of the above 
Society was held at the Sandgate Schools on 
Wednesday, April 6th, at 8 p.m., Mr. Arnold H. 
Ullyett, F. R.G.S., A.C.P., in the Chair. 

The minutes of the previous meeting having 
been read and confirmed, the meeting at once 
proceeded to the usual business. 


being 
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The meeting was followed by & most interesting 
and instructive lecture on the ''Three Electrode 
Valve," delivered by the Vice-Chairman, Mr. A G. 
Mills. At the conclusion of the lecture, Mr. Mills 
was accorded a hearty vote of thanks by the Chair- 
man on behalf of the Society. 

The officers wish to tender their thanks to the 
officers of the Birmingham Experimental Wireless 
Club for their assistance in offering suggestions 
in connection with our forthcoming Exhibition. 
Further suggestions will be greatly appreciated.— 
Hon. Secretary, Mr. H. Alec. S. Gothard, 8, Langford 
Terrace, Folkestone. 


The Radio Scientific Society. 
(Affiliated with the Wireless Society of London.) 


At a meeting of the Society held on April 6th, 
a discussion on resistance amplification was followed 
by experiments with a 5-valve resistance amplifier 
coupled with Brown and Post Office relays. Very 
satisfactory results were obtained, and readings 
up to four and a-half milliamps were recorded in 
the telephone circuit. 

A meeting was held on April 13th, when a Paper 
was given by Mr. G. G. Boullen on “ Honeycomb 
Coil Winding.” 

Mr. Boullen pointed out the advantages of these 
coils over the single layer coils as regards increased 
inductance, along with minimum resistance and 
capacity, as well as & great saving of space. 

Mr. Boullen then explained and demonstrated 
an ingenious machine of his own design for winding 
these coils. 


N. S. Rly. Wireless Society. 

(A fiated with the Wireless Society of London.) 

The Society have just concluded their first 
series of lectures given by Mr. J. A. Cooper, of 
Edgbaston University, Birmingham. 

The lectures have been most instructive and 
enjoyable, the members sole regret being that the 
whole series could not be concluded owing to the 
closing of the Technical School— where the lectures 
were held— for the summer months, but it is hoped 
that Mr. Cooper will be able to resume the course 
in the autumn. 

The Society held their first whist drive and dance 
on April 7th, when a very enjoyable evening was 
spent. We were pleased to see our Chairman, 
Mr. F. T. Scragg, present, having sufficiently 
recovered from his illness to be able to do so. 


East Kent Wireless Society. 
(A ffikated with the Wireless Society of London.) 


Some members of this Society have recently 
been devoting themselves to perfecting their 
arrangements for receiving the concerts from the 
Hague, with a gratifying measure of success in 
most cases. This district is well favoured in regard 
to telephony, being adjacent to aircraft routes and 
close to the Continent. 

At the meeting held at North Brook House, 
Biggin Street, Dover, on April 13th, members were 
able, through the courtesy of Mr. Vaughan (who 
has temporarily provided apparatus) to hear signals 
from Moscow and most of the other Continental 
stations. Mr. Stanley exhibited an extremely neat 
pocket set, the construction of which revealed 
several ingenious “ gadgets." 
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The Club welcomes enquiries from persons 
interested in the progress of the science, whether 
experienced or not. Details as to membership 
may be obtained from the Hon. Secretary, Mr. 
V. Palmer, Manor House, Maxton, Dover. 


The North London Wireless Association. 
(Affiliated with the Wireless Society of London.) 
The eighteenth meeting of the Association was 

held on Friday, April 8th, 1921, the President 
in the chair. After the minutes of the previous 
meeting had been read and confirmed, Captain W. 
R. H. Tingey was called upon to give the first of 
his series of lectures, the subject being ''The 
Electron Theory." Captain Tingey commenced 
by saying that the old theory of the existence 
of about eighty elements, of which the smallest 
part that could exist alone was an atom, had been 
overthrown by the proof of what is generally known 
as the '' Electron Theory.” 

Following his lecture Captain Tingey asked for 
any questions, the result of which being many 
requests for information. 

The subject, which is a very complex one, was 
explained with great simplicity and with several 
touches of humour, which made a pleasant evening 
pass all too quickly. The Association is looking 
forward eagerly to the next lecture on the relation 
between the aether and the electron. 

The Association's first field day was held at 
Cuttlev on the 23rd April. The Postmaster-General's 
necessary permission has been obtained. 

The Association's membership is rapidly increas- 
ing, but there is still room for more. All enquiries 
will be answered by the Hon. Secretarv, Mr. J. 
W. S. Prior, c/o Superintendent, Peabody Buildings, 
Essex Road, N.l. 


Glasgow and District Radio Club. 
(Affiliated with the Wireless Society of London.) 


The usual fortnightly meeting was held on 
Wednesday, March 30th, at the Club room. 

After the confirmation of minutes of the previous 
meeting the Secretary read some correspondence 
relating to the Club's demonstration of wireless 
apparatus, arranged for April 13th. 

Mr. T. Senior then favoured the members with a 
discourse on “ Aerials.” Mr. Senior was well 
qualitied to speak on this subject having had 
about 10 years’ practical experience in the erecting 
and fitting out of wireless telegraph stations. The 
various types of aerials in general use were illustrated 
by blackboard diagrams and the advantages and 
disadvantages of each were emphasised. 

The different kinds of wire which could be — 
ohmic resistance, skin effect of high-frequency 
currents. the necessity of good joints for efficiency, 
were dealt with in turn and fully explained. 

The most effective methods of insulation, the 
necessity for preventing swaying of the aerial wires, 
and the vexed problem of whether the free ends 
should be joined or left open, were discussed. 

Mr. Senior then answered numerous questions on 
aerial problems to the satisfaction of those members 
who asked them. To judge by some of the queries 
it would appear that a few members have had 
sleepless nights worrying over their " best arrange- 
ment of wires.” 
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The lecturer was accorded a hearty vote of 
thanks. 

The members of Glasgow and District Radio 
Club always thought that their organisation was 
fairly well known, locally at any rate, but it came 
as a surprise to them to hear that the Hon. Secretary 
had received a letter from a Russian gentleman in 
Rue de Brousse, Pera, Constantinople. 

If any of our local friends desire particulars of 
the Club they may obtain all information from 
the Hon. Secretary, Robert Carlisle, 40, Walton 
Street, Shawlands, Glasgow. 


Cambridge University Wireless Society. 


Three meetings were held during the Lent Term. 
The first took place on January 30th, in Mr. Beale’s 
rooms, in Trinity College. Mr. Beale described and 
demonstrated a three-valve amplifier, a universal 
tuner and various other instruments of his own 
design and manufacture. 

The other two meetings, to which all members 
of the University were invited, were held in the 
Engineering Laboratories, by kind permission of 
Professor Inglis. At the first of the above, held 
on February 7th, Admiral Sir Henry Jackson 
delivered a Paper entitled ' The Educational 


' Value of the Study of Wireless." At the conclusion 


of the lecture Professor Sir Ernest Rutherford, in 
proposing a vote of thanks to the lecturer, made a 
strong appeal to all scientific members of the 
University to take an intelligent interest in wireless. 
Eighty members and visitors were present. 

The third meeting was held on February 28th, 
Major H. P. T. Leíroy, D.S.O., R.E., delivering & 
lecture on Wired Wireless. Sixty members and 
visitors were present. 

The Society has been fortunate in obtaining, also 
due to the generosity of Professor Inglis, an excel- 
lent room in the New Engineering Laboratory, and 
it is hoped that next term an aerial and instruments 
will be forthcoming. 

The Hon. Secretary, C. C. A. Hines, 13, Park 
Parade, Cambridge, will be pleased to supply full 
particulars of the Society to intending members on 
application. Subscription, 28. per term. 


Plymouth Wireless Society. 


At the Plymouth Technical College on Friday, 
April 15th, 1921, Mr. S. H. Day related to a well- 
attended meeting of the above Society his ex- 
perience connected with Wireless Telegraphy 
while serving in H.M. Navy during the War. 

Mr. W. J. Lewarn occupied the Chair. After 
describing briefly the various methods used for 
transmission and reception, the different aerials 
used, etc., he went on to explain more fully the 
methods used for transmission and reception 
adopted aboard submarines when submerged. 

He concluded by detailing some thrilling ex- 
periences in the battle of Jutland, and while serving 


on mine sweepers. 


Everyone present thoroughly appreciated the 
lecture, and a vote of thanks was passed to Mr. Day. 
An opportunity occurred to mombers of the 
Society to grasp fully the practical side of aerial 
fixing on Saturday, April 16th, when a field day 
was held at Devonport. 
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Liverpool Wireless Association. 

On Wednesday, April 13th, the above Association 
held its annual ''open night” and exhibition of 
apparatus. This year the meeting was made a 
joint affair with the Liverpool Microscopical Society, 
several members of which brought along their 
instruments and numerous slides to add to the 
display. Some of the latter were extremely 
interesting, particularly those showing minerals 
viewed by polarised light. 

On the wireless side the exhibits were many 
and varied. 

Through the kindness of our President, Dr. 
Marchant, and the Mersey Dock Board, we were 
enabled to give the audience a fine display of tele- 
phony specially sent out by the Bar Lightship, 
distant some 15 miles, a description of life aboard 
the vessel, concluding with & song by the Master, 
being quite clear in the loud speaker. The receiver 
was a 4-valve Marconi amplifier lent us by the 
University of Liverpool through Dr. Marchant. 
Mr. Lowey again exhibited his 3-valve home-made 
amplifier with his usual success, practically all the 
long wave European stations being brought in by 
it on the Club's indoor aerial (which waa also 
used for the Telephony). 


The B.T.H. Co. exhibited one of their portable 


sets and gave demonstrations, while amongst 
minor exhibits were several home-made basket 
coils, condensers, etc. ; 

Mention must also be made of a most ingenious 
electric clock, giving visible lamp signals at set 
intervals, exhibited by Mr. Henderson. 

In the unavoidable absence of our President 
in London the Secretary addressed a few words to 
the audience, numbering about 60, during the 
course of the evening, a reply being made by the 
President of the Microscopical Society. 

Altogether the meeting was an unqualified 
success, and should bring about much useful 
intercourse between the members of the two 
Societies. 

The Secretary of the Association, from whom 
all particulars regarding membership may be 
obtained, is Mr. J. Coulton, 98, Ampthill Road, 
Liverpool, and meetings are held fortnightly in 
rooms at the Royal Institution, Colquitt Street. 

Manchester Wireless Society. 

On April 5th, at the Headquarters, Albion 
Hotel, Piccadilly, Mr. Alexander Marr (the Vice- 
President) read a Paper on ‘ The History of the 
Telephone." The lecturer gave us the benefit 
of his long experience of the science of telephone 
engineering, and sketched the history of the 
development of the telephone from the time of 
its invention by Alexander Graham Bell up to the 
present day. 

On April 6th, by the courtesy of the North- 
Western Section of the Institute of Electrical 
Engineers, members of the Society were enabled 
to hear a lecture by Prof. Marchant on “ Recent 
Developments in Wireless Telegraphy.”’ 

On April 8th a very successful whist drive and 
dance was held at the Headquarters, nearly a 
hundred members and friends being present. 
This social event wound up the winter session, 
and from April 7th meetings will be held fortnightly. 
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Visits to works and outings in the country are 
being arranged for the summer. The first of these 
is on April 30th, when experiments will be conducted 
with portable receiving sete. 

Hon. Secretary, Mr. E. Samuels, 1, Parkwood, 
Victoria Park, Manchester. 
Birmingham Experimental Wireless Club. 


A meeting was held on Wednesday, March 30th, 
at the City School of Wireless Telegraphy, Dr. 
J. R. Ratcliffe, M.B., in the chair. There was an 
attendance of sixty-five ladies and gentlemen. 

The Chairman commented on the exceptional 
interest of wireless telephony to the enthusiastic 
amateur, and alluded to the various amateur 
transmitters which had become well-known to 
Birmingham experimenters. He then called upon 
Mr. P. R. Coursey, B.Sc., F.Inst.P., A.M.LE.E.,, 
M.R.I., to deliver his lecture on '* Wireless Tele- 
phony for Amateurs." 

Mr. Coursey said that the subject of wireless 
telephony had been one of great interest for many 
years, but more especially since the introduction 
of the thermionic valve. The main essential 
difference between the apparatus for continuous 
wave transmission of Morse signals, and that for 
telephony, was in the method of modulating the 
high frequency aerial energy. The usual methods 
of effecting this modulation were described in detail, 
the lecturer illustrating his remarks with many 
blackboard diagrams. Some useful constructional 
hints were given, and an extremely illuminating 
lecture concluded with comments on suitable 
receivers. 

Dr. Ratcliffe then proposed a hearty vote of 
thanks to Mr. Coursey, and having commented on 
the great value of the lecture to those present, called 
upon the Hon. Secretary to second the motion. 
The Hon. Secretary remarked on the fact that two 
ladies and several members of other wireless societies 
were present, including the Hon. Secretaries of the 
Luton Wireless Society and the Walsall Amateur 
Radio Club respectively. 

The vote of thanks was unanimously carried 
with acclamation, and the meeting closed with a 
discussion. 

The Club is now established in more commodious 
and convenient headquarters at the Digbeth 
Institute, Birmingham. During the summer 
months meetings will be held fortnightly, on 
Fridays, at 7.30 p.m. The meetings will thus be 
coincident with the publication of the Wireless 
World. The membership has greatly increased 
during the past three months, but the new club- 
room has accommodation for over one hundred, 
and the Hon. Secretary, Mr. F. S. Adams, 110, Ivor 
Road, Sparkhill, Birmingham, will be pleased to 
hear from intending members. 

Exeter and District Wireless Society. 

At the fortnightly meeting of the above Society 
held at the Queen's Hotel, Exeter, on Friday, 
April 15th, a demonstration was given by Messrs. 
H. E. Allcock (Hon. Secretary) and A. A. Brooking 
(Hon. Treasurer) on automatic printing of signals 
received by means of wireless telegraphy (see page 
117 of this issue). 

Mr. Allcock gave a brief description of the appar- 
atus that would be used in the experiments that 
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evening, defining the functions of the various 
relays employed to enable printing to take place. 
After emphasising the necessity for members to 
maintain secrecy in regard to messages other than 
weather reports and time signals, he proceeded to 
record Nauen, Lyons, Paris, Clifden, Poldhu and 
other continental and home stations. The tape, 
as it came from the printing machine, was passed 
to the nearest member and thence on around the 
thirty odd members present, again reaching the 
demonstrators, who took charge of same. The 
whole of the evening the signals were recorded 
from any high power European station, and the 
apparatus behaved in a very genial manner, 
giving no trouble from the moment signals were 
received, and recorded them in a perfectly clear 
manner. 

The whole of the apparatus, with but two ex- 
ceptions, viz., inker and relay, was made by the 
demonstrators, and although a great deal of time 
was expended in the design and construction, the 
results obtained are most satisfactory. Further 
experiments are taking place daily, and the results 
are brought forward and members kept fully 
alive to any new improvements. 

The Secretary spoke of the position of the Club. 


Although but a few months in existence, it has 


made vast strides. It possesses now a membership 
of tifty, and is making arrangements for the early 
opening of their workshop. The hut, ground to 
erect same on, lathe, tools, and several parts of 
necessary apparatus are among the promised 
items from various enthusiastic members. 

The meeting closed with a hearty vote of thanks 
to Messrs. Allcock and Brooking for the trouble 
they had taken in placing such a fine collection of 
apparatus in front of them, and complimented 
them on their achievement. 


The Wimbledon and District Wireless 
Society. 

The monthly meeting of the above Society was 
held on Saturday, April 16th, at the Wimbledon 
Technical Institute, the President, Mr. W. A. 
Harwood in the chair. The minutes being read and 
adopted, the chairman called upon Mr. A. Onwood 
to give his promised Paper on the “H.P.R. 
Receiver.” 

The nature of the questions asked and the subse- 
quent discussion was a good indication that the 
Paper was much appreciated. The apparatus ex- 
hibited, which included a complete H.P.R. receiver, 
an experimental H.P.R. receiver, together with a 
telephony transmitting panel, also proved of great 
interest to all present. A vote of thanks, proposed 
by Mr. Marshall and seconded by Mr. Ballhatchet, 
was duly accorded to Mr. Onwood. 

All information concerning this Society can be 
obtained on application to the Hon. Secretary, 
Mr. W. G. Marshall, c/o. Technical Institute, 
Wimbledon, S.W.19, or 48, Warren Road, Merton, 
S.W.1B. 

Leicestershire Radio Society. 

An exhibition of radio apparatus, etc., was 
held by the above Society at their headquarters on 
April 2nd, and attracted quite a large gathering. 
The exhibits covered a very wide field, and practi- 
cally all systems of reception were represented. 
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The trade section was particularly good, including 
exhibits from Messrs. Sullivan, Burnham, Gent & 
Co., and the well-known Marconi Scientific Instru- 
ment Co. The latter’s 7-valve amplifier continually 
receiving and rendering audible to the crowd 
around the stand signals from all the well-known 
British and European stations. 

Turning to the private section, the President, 
Mr. Cyril T. Atkinson, had on view a complete 
receiving installation for all wavelengths with 
honeycomb coils, and three-valve amplifier, practi- 
cally the whole being of his own construction, 
while the same applies to Mr. S. Skeet’s three-valve 
set and the sets of Messrs. A. E. Ball, J. Pallett, R. 
Crawley, Sharman, Knight and Spiers, all of which 
attracted much attention and were highly praised. 

Other gentlemen contributing by apparatus, and 
incidentally by a great deal of very helpful assist- 
ance, were Messrs. H. E. Dyson, L. Pratt, C. Morton, 
C. Challifour, W. E. Dunt and others. 

In conclusion, a word should be said for the 
President's radio telephone, which, although 


. hastily constructed only the week previous, trans- 


mitted throughout the day, gramophone selections 
and speech, to the delight of patrons, some of whom 
were moved to indulge in an informal waltz, while 
the vacuum tubes and wireless control gear of Mr. 
Morton was another interesting feature of the day. 


Sunderland and District Amateur Radio 
Society. 

A very interesting meeting of the above Society 
was held on April 1st, Mr. W. Rowe presiding. 

There was quite a good number of sets and parts 
exhibited by some of the members, including a 
single valve long wave receiver of which Mr. Rowe 
gave full details of its construction, afterwards 
concluding the evening with a short lecture on 
the valve. Mr. H. Burnley, Hon. Secretary, would 
be pleased to hear from anyone interested, also 
from any gentleman who could help the Society 
by promising a lecture. 


City of London School Wireless Society. 


The above Society was established on Tuesday, 
February Ist, and has already made great progress. 
The officials of the Society consist of a president, 
hon. secretary, hon. treasurer and five committee 
officials. Meetings are held regularly every fort- 
night, when elections and other business is carried 
out. The Society has been lucky to collect quite 
a good amount of apparatus, and will commence 
activities when the G.P.O. permit comes along. 
At a meeting held on Tuesday, April 5th, Mr. J. A. 
Chapman, Hon. Treasurer, demonstrated a four- 
valve amplifier, in conjunction with the Society's 
receiving set. The amplifier was kindly lent by 
the R.M. Radio, Ltd., of 5, Chancery Lane. The 
signals obtained without an aerial were really 
marvellous, and were made audible to every one 
in a large lecture room by means of a Brown’s 
Loud Speaker. R.M. Radio also lent us a compact 
receiving set, using one valve, and this also gave 
great satisfaction as its efficiency was so high. 

Hon. Secretary, Mr. J. H. Gawler, City of London 
School, Victoria Embankment, E.C.4. 

South East Sussex Wireless Club. 


A meeting was held on March 29th at Mayfield, 
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Wickford, Essex, for the purpose of forming a 
Wireless Club for the South East District of Essex. 

Gentlemen present were :—Sir Bertram Jones, 
Mr. W. Day, Mr. H. Day, Mr. F. A. Mayer, Mr. 
A. Carter, Mr. R. Haylock. 

The Club was formed and the following officers 
were elected :—Sir Bertram Jones, President ; 
Mr. W. Day, Vice-President ; Mr. F. A. Mayer, 
Hon. Secretary ; Mr. H. Day, Hon. Treasurer. 

A Club-room was kindly offered by Mr. W. Day 
at the above address. Meetings have been arranged 
for every Monday evening at 8 p.m. General 
meetings will be held on the first Monday of each 
month. The name of the Club will be the South 
East Essex Wireless Club. Applications for mem- 
bership should be addressed to Mr. F. A. Mayer, 
Stilemans, Wickford, Essex. 

Worcester and District Radio Association. 

This Society was formed on April 15th, when 
twenty members were enrolled, several of whom 
are well known and experienced in radio science. 
A series of lectures will be given at a later date and 
practical work will be carried out. Any one wishing 
to become a member should communicate with 
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the Secretary, Mr. C. C. Hannay, 59, Waterworks 
Road, Worcester. 


St. Austell Wireless Club. 


A Club has been formed and a single valve 
receiver has been installed. We have the proud 
distinction of being the first Club in Cornwall 
Land's End and Air Ministry seem to be two 
awkward stations to get. Should like to know if 
any other stations have experienced the same diffi- 
culties. All communications should be addressed 
to the Hon. Secretary, Mr. H. Whetter, 26, Fore 
Street, St. Austell. 


Bromley by Bow. 

It is proposed to form an amateur wireless club 
in Bromley-by-Bow. Will those interested please 
communicate with Mr. W. G. Claxton, 29, Zetland 
Street, St. Leonard's Road, Bromley-by-Bow, E.14. 


Willesden Wireless Society. 

A wireless society has now been formed in 
Willesden. Any interested residents of Willesden 
and district should communicate with the Hon. 
Secretary, Mr. F. A. Tuck, 87, Mayo Road, N.W.10. 


A CHELTENHAM AMATEUR STATION 


HE accompanying photograph shows 

Mr. W. G. H. Brown, a Cheltenham 
amateur, with the apparatus comprising his 
receiving set. 


the telephones. Brown’s 8,000 ohm tele- 
phones are used, and also a pair of Brown’s 
60 ohm telephones in conjunction with a 
telephone transformer. 


Mr. W. G. H. Brown with his Receiver. 


Nearly all the apparatus is home-made, 
and with two valves in use stations such as 
Horsea, Paris, Poldhu, Nauen, etc., can be 
read easily when at a distance of 20 feet from 


The aerial loading coilgand transformer, 
seen standing on end at the left-hand side of 
the photograph, were the first instruments to 
be constructed. The loading coil is 3 feet 
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long and wound with 1lb. of No. 26 
enamelled wire on a diameter of 31 ins. 
The transformer has a primary wound with 
| lb. of No. 24 enamelled wire, whilst the 
secondary is wound with No. 30 single 
cotton-covered wire and slides upon two 
brass rods. The primary has twelve tappings 
and the secondary six. The transformer, seen 
on the right, is of more recent construction, 
and has two dead-end switches. The body 
of this transformer and of the other instru- 
ments is constructed of three-ply wood, 
which Mr. Brown strongly recommends on 
account of its strength and lightness. 


The diagram shows the method of 
connecting up the set. 


The circuit diagram. 


THE PLYMOUTH WIRELESS SOCIETY 


HE Plymouth Wireless Society is 
fortunate in having had placed at its 
disposal; the wireless installation of the 
Plymouth ‘Technical College, through the 
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kindness of the Principal (Mr. W. S. Temple- 
ton, M.A., B.Sc., A.M.I.E.E.). The two 
photographs here reproduced show the 
1-5 k.W. rotary discharger transmitter, and 


Photo by Mr. 3. F. Beckerlegge. 


The 13 k.W. Transmitter. 
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Receiving Apparatus. | 


the three receivers in use, viz, Marconi are frequently given on these instruments 
multiple tuner, crystal receiver and a 3-valve for the purpose of illustrating lectures delivered 
low-frequency amplifier. | Demonstrations before the Plymouth Wireless Society. 


EXTENSION HANDLES TO TUNING CONDENSERS 


VERY ONE who uses valves experiences 

the trouble that is evident when the 
hand is brought too near the tuning con- 
densers in making fine adjustments, more 
especially when receiving C.W. signals by 
the heterodyne method. The sketches 
reproduced here show two methods by which 
detachable extension handles can be affixed to 
the ebonite handles of condensers when re- 
quired. One method is to solder together two 
strips of spring brass at right angles, as shown, 
having their ends bent so as to clip on to the 
handle. Another method is to utilise a strip 
of spring brass, bent to go round the con- 
denser handle and tighten by means of a 
screw. "Ihe handle (of insulating material) 


may be made of any convenient length. 
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AUTOMATIC PRINTING OF SIGNALS RECEIVED 
BY WIRELESS* 


HE apparatus described below is the 
result of mahy months of hard work in 

the workshop and wireless room on the part 
of Mr. H. E. Allcock and Mr. A. H. 
Brooking, but the results obtained have 
amply justified the time and trouble expended. 
The apparatus is comprised of the follow- 
ing units. A seven-valve amplifier, the 
design of which differs somewhat from the 
usual type of high resistance coupled amplifier. 
Instead . of the usual resistance of about 
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Fig. 1. The Receiving Apparatus and Morse Inker. 


80,000 ohms. in the plate circuit and grid 
leaks in each valve, a resistance of about 
one-third of this value is used, with only one 
grid. leak and intervalve condensers of some- 
what larger capacity than usual. The sixth 
and seventh valves will be seen from the 
circuit diagram (Fig. 2) to be magnetically 
coupled, with closed iron core transformers 
with primary 1,000 turns and secondary 


*Report of a Demonstration conducted before 
the Exeter and District Wireless Society on Friday, 
April 15th, 1921. 


10,000 turns of No. 50 double silk covered. 
The tuning arrangements are two separate 
items. The first covers 600 to 4,000 metres 
and the second overlapping 4,000 metres to 
25,000 metres. "The first is a pile-wound 
coil and the second is wound in V-shaped 
grooves on ebonite formers. Aerial tuning 
condenser may be placed in series or parallel 
with the aerial, as required. 

Reactance Is obtained from the plate of 
any one valve to the grid of the first by means 
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of a variable condenser of very small capacity 
(0-00005 approximately). — 

The output signals may be passed, either 
through the telephones or by means of a 
change-over switch through a Brown’s micro- 
phonic relay, the output from the latter being 
carried to the loud speaker. The heterodyne 
method of reception is also employed by 
means of a separate valve oscillator. 

Signals thus obtained are remarkably clear, 
and the noise usually complained of when high 
amplification is obtained can be brought to 
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Fig. 2. 


an almost negligible quantity by skilful 
adjustment. 

Proceeding now to the unit which permits 
of the printing of wireless signals. The 
circuit known as the “ Turner ” valve relay 
is employed. An excellent description of this 
relay was given in The Wireless World, in 
the: report of a meeting of the Wireless 


Society of London, on page 160 of the issue 
for May 29th, 1920. ‘This relay circuit gives 
perfect response to the incoming signals, and 
with the Morse inker which is being 
employed at present a speed of approximately 
40 words per minute is obtained. But this 
is the limit, and must suffice until a high- 
speed printer can be obtained. 


THE SWITCHING OF A VALVE AMPLIFIER 
By 2CM. 


HEN using a cascade of valves it is 

desirable to arrange the switching so 
that any number cf valves may be used at 
will. ‘This, at first sight, seems to require 
quite a complex switch. It ts, of course, 
possible to tap in the telephone transformer 
across any intervalve transformer primary 


without much alteration, but we then have 
a shunt on our telephone circuit which 
lowers the efficiency. Fig. | gives a simple 
system of switching which does not have this 
disadvantage. 

It will be seen that, with the switch B 
in position 1, the first valve plate feeds the 
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telephone transformer direct, giving us one 
valve alone. The plate of the last valve 
being on the circuit does not affect the 
signals, as the valve in question is out. 


In positions 2 and 3 the first valve plate 
feeds the primaries of the intervalve trans- 
formers, passing to the fourth and third 
valves respectively, thus giving two or three 
valves ; while, in position 4, we get the 
usual connections for four valves. 

The valves are switched on in the follow- 
ing order: 1, 4, 3, 2, and we can thus 
retain our best valve always first for detecting 
or oscillating. 


‘The arrangement has several advantages. 
Firstly, very little alteration in the wiring of 
the amplifier is necessary, as most of the 
connections can be made outside. Secondly, 
any alteration in the type of intervalve 
*' pass-on " does not affect the switching. 
Thirdly, the method uses no special switches. 
All that is required is the single-pole switch 


B, with as many ways as there are valves. 
The valves not in use are either switched off 
or taken out. 


If it is desired to use a reaction circuit, the 
coupling coil is connected to terminals (A) 
and the bridging strip broken. 


We can also use crystal detection after 


the first valve as in Fig. 2, which shows the 
first valve circuits only. ye 
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BOOK REVIEW 


SMALL SINGLE-PHASE 
TRANSFORMERS. 
By Epcar T. Parnron, B.Sc., Eng.Hons. 
(London), A.M.I.E.E. 
London: Sir Isaac Pitman & Sons, Ltd. 
Price, 2s. 64. net. 

As the title implies, this little volume is 
prepared with the object of describing the 
design and construction, more particularly of 
quite small transformers. “The book, there- 
fore, as the author explains in his preface, 
has been written with a view to assisting 
the amateur to design and construct trans- 
formers to suit his own requirements. The 
methods of design indicated are the cheapest 
possible, with the employment of the minimum 
material consistent with high efficiency. "This 
book should appeal strongly to wireless 
amateurs and students. 


W/T, R.N.V.R, RE-UNION. 

During the war, all R.N.V.R. W/T 
Operators passed through the R.N. Depôt 
at the Crystal Palace. Normally some 300 
joined up at the Wireless School every month, - 
and 200 were drafted monthly as W/T 
Operators to the Fleet. “There were usually 
about 1,200 men under instruction at the 
School where the feeling of comradeship and 
good fellowship ran strong as was again shown 
so clearly at the third annual re-union dinner 
and smoking concert which were held on 
Apnl 23rd at the Talbot Restaurant in 
London. ‘The Chair was taken by the O.C., 
Lt.-Col. C. G. G. Crawley, R.M.A., 
Deputy Inspector of Wireless in the Post 
Office, and a most successful and happy 
evening was spent by the “old boys" who 
* rolled up” in large numbers. 

Next year's re-union was fixed again for 
the day of the Footbal Cup-Tie Final, 
and all “ old boys" whose addresses are not 
with Mr. N. J. Babbage are asked to commu- 
nicate with him at 13, Bow Lane, Finchley, 
London, N., so that the arrangements for 
next year may be notified to them in due 
Course. 
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QUESTIONS AND ANSWERS 


NOTE.—-This section of the magazine is placed at the disposal of all readers who wish to receive advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules.—(1) Questions should be numbered and written on one side of the 
paper only, and should not exceed four in number. (2) Queries should be clear and concise. (3) Before sending 
in their questions readers are advised to search recent numbers to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) All queries must 
be accompanied by the full name and address of the sender, which is for reference, not for publication. (Queries 
will be answered under the initials and town of the correspondent, or, tf so desired, under a ‘‘ nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. 


C.H. (Nunthorpe) asks (1) If a fairly thick 
covering will be harmful on wire intended for an 
aerial. (2) Which is generally best, 100’ single or 
70' double for an aerial. (3) The objections to 
bringing a lead in for a considerable distance indoors. 
(4) If ù is usual to use insulated wire for the indoor 
portion of the earth lead. 

(1) The covering will not give undesirable effects 
electrically, but will soon rot and look unsightly. 
It would be better and cheaper to use uninsulated 
wire of heavier gauge. 

(2) It is almost immaterial. 
more convenient. 

(3) Chiefly the useless extra resistance involved. 

(4) This is often done, but it is not essential. 

J.B.K. (Cambridge).—(1) and (2) In both 
circuits substitute an intervalve transformer for 
your telephone transformer, and arrange this so as 
to take the place of the telephone transformer 
shown on page 735 of Vol. VIII. 

(3) The uprighting relay referred to is necessary 
as the spacing and marking contacts of the relay 
shown in the diagram are used for the quenching 
device. In the case of the uprighting relay they 
are available for working an inker. 

(4) Inductance required is about 37.000 mhys. 
Exact calculation of such coils is difficult. We 
should recommend making a number of basket 
coils, say, of No. 26, of, say, 5'' external diameter, 
and placing them side by side until you have 
sufficient inductance. You will probably require 
from 8 to 12 of these coils. 

F.J.D. (Liverpool) asks (1) For the design for a 
7-valve amplifier to conform to certain conditions. 
(2) For data for the intervalve transformers. (3) 
Sizes for honeycomb coils, on formers 1” in diameter, 
1” between sided, and with 30 pegs per side, to tune 
a P.M.G. aerial to 600, 6.000 and 15,000 ms. 

(1) and (2) The detailed design of such sets is 
quite outside the scope of these columns. See 
articles by Scott-Taggart in the issues for December 
1919, February, 1920, et seq. 

(3) This is difficult to calculate exactly. Try 

for 600 ms.....25 layers of, say, No. 22; 
for 6,000 ms.....25 layers of No. 26; 
for 15.000 ms..... 40 layers of No. 26, 

using small parallel condensers if necessary. 

E.W. (Northampton) has a crystal receiver 
mith valve amplifier and wishes to use a Weston relay 
with the set. He asks (1) How to do this. (2) 1f 
he must have a L.F. transformer to use with it. (3) 
The reason for howls when he is tuning in. (4) If 
a filings coherer would be sensitive enough to be 
affected by the more powerful stations. 

(1) Try connecting the relay as shown in figure 1, 


Use whichever is 


balancing out by means of a potentiometer as 
indicated. 

(2) No; as the relay works on D.C. 

(3) This howl is due to too tight coupling between 
the grid and the plate circuits. Try reducing this 
coupling considerably. 

(4) The coherer would probably be sensitive 
enough, but would only follow very slow sending. 


W.M.C. (Preston).—(1) C, = 0-005 mfds. 
C, — 0:001 míds. 
C = 0:002 míds. 
Put it in parallel with the telephones, and omit L. 
(2) You will find it difficult to get such a long 


range with one set of coils. For 15,000 ms. L, 
should be 18” x 10" wound with No. 26, with a 
small parallel condenser (0-001 míd.), short-circuit- 
ing C,. L, should be 12" x 8” wound with No. 32. 

(3) V 24, or similar type; obtainable from the 
Marconi Company, and most dealers. 

(4) Not suitable for tuning purposes. 
— 0:013 míds. 

F.A. (Addlestone) asks (1) For a diagram of 
connections for two valves with resistance capacity 
coupling. (2) If it is possible to light the filaments 
from a small transformer, not rectifying the current, 
and, if not, would a chemical rectifier be efficient 
enough to rectify the current from the output of the 
transformer. (3) Would No. 24 enamelled copper 
wire do for winding the primary of a step down 
transformer for 200 to 6 volts, and No. 16 for the 
secondary. (4) The wavelength of a certain 
circuit. 

(1) We have given many circuits of this type 
recently—for example, see Fig. (1), page 730, of 
the January 8th issue. 

(2) We should recommend using A.C. supply - 
and rectifier to charge the accumulators, then 
using the accumulators for the receiver. 

(3) It could be used if carefully wound, but we 
do not recommend it. 

(4) About 5,000 ms. i 

CHU CHIN CHOW (Newport, I.W.) asks | 
(1) The best number of volts to work an R valve. 
(2) What amps does an R valve require. (3) Are 
American and Australian stations possible for an 
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English amateur to receive on a single valve, or a two- 
valre amplifier. (4) Is a circuit sketched workable. 

(1) About 70. 

(2) 0:65 — 0-7 amps. 

(3) American stations are possible for a good set 
well used, but Australian—NO. We doubt if 
any Australian station has ever been heard in 
this country with any size aerial or type of 
apparatus, 

(4) Yes, quite good. 

ATOM (Surrey).—(1) 6 ozs. of No. 30 S.C. for 
low resistance, and 3 ozs. of No. 44 S.C. for high 
resistance winding. See an article in the March, 
1920, issue for full details. 

(2) You do not give sufficient information for us 
to help you. To calculate inductance we require 
to know the length of winding on a former, and also 
the number of turns on a pancake coil. 

F.G.K. (Poplar).—(1) Obtain the P.M.G.’s 
sanction to the proposed changes; no extra fee 
is required. 

(2) Yes. Transformer about ljoz. and 14 oz. 
of No. 44 wire, wound on an iron core $” in 
diameter. 

(3) Yes, we prefer it to the former, but you should 
put the H.T. battery on the plate side of the 
closed circuit. 

(4) A loud speaker could be introduced if desired 
in either case. 

A.V.G. (Worcester) asks (1) What valve we 
recommend for general reception work, with the 
battery voltage required. (2) Which would be the 
best valve if only 4 volts were available for the filament 
battery. 

(1) There is very little to choose between any of 
the better known hard receiving valves in average 
performance. If comparative tests are made on 
circuits of different type the order of merit will 
generally be found to be different in each case. 

(2) Here, again, it is difficult to say. For 
instance, a V 24, Q or R, valve can each be induced 
to oscillate on 4-volt filament batteries with suitable 
circuits. A 6-volt battery is always preferable, 
however, partly because the battery can only give 
its full rated volts when fully charged; and also 
because often in receiving it is desirable to use 
circuit conditions, which are not the best for the 
production of oscillations. 

H.T.I. (Birmingham).—(1) We are = afraid 
we cannot give much information about the coils 
from the fact that they are stated to have a wave- 
length of 10,000 to 15,000 ms. which means 
practically nothing. We should rezommoend using 
the slide coil as a loading coil in series with the 
frame aerial, which will give sufficient wavelength 
without the pancakes, which are not wanted for a 
set of this type. 

(2) and (3) See diagram on page 730 of the 
issue for January 8th for circuit, with additional 
apparatus indicated. 

G.T.O. (Stafford) asks (1) 7f the circuit sketched 
ts the best possible with his apparatus. (2) Is the 
following aerial suitable: 80° of No. 10 copper 
wire, sloping from 17° to 45’ high, with lead in from 
the centre. (3) Earth from the top of the house 
through water pipes. Is this suitable. 

(1) Your circuit has several bad features. A 


parallel A.T.C. should not be greater than about 
0:0005 mfds. The arrangement of battery and 
potentiometer is quite wrong—see many recent 
crystal diagrams in these columns. 

(2) Not very. Bring the lead in from the lower 
end, if possible. If not, try to get the heights of 
the two ends more nearly equal. 

(3) Yes, fairly. 


SIMPLICITAS (Lenham).—-(1) Apply for 
particulars to the Postmaster-General. 

(2) See Ainateur Clubs Section of this Magazine 
and various particulars of stations published from 
time to time. 

(3) We think it is very unlikely you will obtain 
a permit to transmit with a set of sufficient power 
to cover 100 miles over land. The problem you 
submit would be fairly easy of solution for tele- 
graphy, amplifying the signals received from your 
lodgings at your friend's house, the amplified 
signals being arranged to operate an electro- 
magnetic relay controlling the higher powered 
transmitter. A solution for telephony would be 
possible on similar lines, with the substitution of a 
suitable transformer for the relay ; but the practical 
difficulties to be overcome would be very con- 
siderable. We are afraid we do not know of any 
paper dealing with such à problem from the practical 
point of view. 


A.B. (Edinburgh) is making a variable tubular 
condenser, of capacity 0:0003 mfids. He asks— 
The length of the tubes, diameter of tubes, the dielectric, 
and its thickness. 

Dielectric of ebonite—one tube 2" in diameter, 
i" long, thickness of wall ,&" (approximately 
1 mm.). 

Metal plates to be good sliding fits over and inside 
this tube of dielectric. 


J.A.S.W. (Rugby).—(1) You will not obtain 
satisfactory results with a frame aerial and only 
one valve. You will find full instructions for the 
construction of a suitable set of this type with 
several valves in Nos. 16 to 21 of Vol. VIII. There 
have also been several diagrams of sets of this type 
in these columns recently. 

(2) A convenient way of making an 80,000 olim. 
resistance is to bind wires tightly round a slate pencil 
at points about 1" apart, and rub pencil lead on 
to the slate between these points until & suitable 
resistance is obtainable. You can tell when you 
have rubbed in suflicient either by testing with a 
very sensitive galvanometer, or by the results 
you have with the resistance in a set. 


B (Smethwick).—-The 
page 782 is correct as stated. 

(1) The capacity of the condenser may be 
0-002 mfd. 

(2) No; as you are using a grid condenser and 
leak for rectification and, therefore, can adjust 
all valves to the best magnifying points by means 
of a single filament resistance, 

(3) Resistance values are not absolute indication 
of the suitability of a transformer for a telephone 
receiver, but it is usual to make the resistance of 
the telephone and the telephone winding of the 
transformer approximately equal. 

(4) You will do much better by making a separate 
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inductance unit for 200 ms., and so avoid detri- 
mental end-turn effects. 

BEGINNER (Derby) asks (1) Zs the wireless 
receiving set as described in '* The Amateur Mechanic" 
satisfactory for a beginner to start on and make. 
(2) Can the same be improved, i.e., any alterations 
to wiring of condensers, etc. (3) The best size of 
aerial to use with it. (4) Can telephone messages 
be received with this set if valves, etc., are used. 

(1) This is a very good set, and is just the one 
for a beginner. 

(2) Not usefully. It has a very good wavelength 
range, up to 7,000 ms. 

(3) Use & twin wire aerial— wires spaced say 
5' apart, as high and long as possible (not more 
than 140' of wire in a twin wire aerial is allowed by 
the P.M.G.*. 

(4) Telephony is usually somewhat weak on 
crystals. You will probably require one or two 
valves as low frequency magnifiers. 

W.H.H. (Tonbridge).—(1) The maximum 
wavelength will be approximately 2,000 ms. 

(2) Not quite correct. 
should be connected to the top end of the secondary 
winding, the other to the potentiometer slider. 
Connect the middle point of the battery to one side 
of the telephones, and the other side of the 
telephones to the bottom of the secondary in- 
ductance. You will get good results with zincite- 
bornite without a battery and potentiometer. 

(3) In coaxial tube condensers the one tube 
slides over the other—which cannot very easily 
be done with an air dielectric. A 0-0015 mfd. 
condenser across the telephones will improve the 
circuit. 

(4) Yes, quite suitable. 

J.T.R. (Derby).—(1) This is not at all clear, 
and is not the usual experience. NBA wavelength 
is 9,000 ms. and UA 11,000 ms. 

(2) Latest information (June, 1920), Bandoeng 
9,000 ms. C.W., call PKN, time of sending 4 to 
ll p.m. Amsterdam time. 

(3) A separate heterodyne should give better 
results, with strong and weak stations (especially 
with weak) than self-heterodyning, as the adjust- 
ment is far more flexible. Your heterodyne must 
be too strong if it does not give good results with 
weak stations. 

N.L.Y.F. (Reading).—(1) The coils you wish 
to use will be very inefficient, and are quite un- 
suitable for a receiver current, Your requirements 
are not sufliciently stated for calculation. 

(2) One of the conditions upon which you will 
be allowed to use valves is that vou have a non- 
radiating circuit. In any case the. strength of 
oscillations you would radiate would be very weak, 
and would require a multivalve amplifier to detect. 

(3) This would most probably not be allowed, 
and would also be impossible owing to the weakness 
of the radiated oscillation. 

(4) There are a number of good French valves on 
the market at a very cheap rate now, and we believe 
they are quite reliable. 

S.S. LORD BYRON. (1) The circuit is not 
quite correct. The grid and filament of the 
first valve should be connected across the tuning 
condenser so that the maximum voltage charge 
comes on the grid. At present you only get the 


One side of the crystal | 


THE WIRELESS WORLD 


voltage across the reaction inductance, and not 
that across the frame. The condenser across the 
telephones and anode battery should be of greater 
capacity.than 0-0002 míds. Try 0:0015 to 0-002 
mids. You give no information regarding the 
reaction, and so we cannot say if you have either 
too much or too little. Neither can we estimate 
the wavelength range. The frame alone with the 
condenser will give a range of 3,000 to 7,000 ms. 
approximately, if its inductance is as you say, 
20 milhhenries. You omitted the gauge of wire on 
the frame. 

(2) The changes we have suggested may improve 
this. 

(3) Yes, at the bottom of the condenser. 

NOVICE (Aberdeen) asks (1) Which are the 
most efficient for crystal reception of wavelengths 
from 600 to 1,000 ms.—pancake, honeycomb or 
single-layer coils. (2) How many turns should 
there be on a pancake coil to get 600 ms. on a P. M.G. 
aerial. (3) Is a loose coupler of any advantage, 
if the primary is made to slide over and away from 
the secondary. 

(1) The most efficient coils for any wireless recep- 
tion are single-layer coils. When magnification i8 
available coils which are less efficient can be used. 

(2) You will do much better to use a single-layer 
coil Try a cardboard former 4” in diameter, 
wound with 6” of No. 22 D.W.S. and fitted with a 
rubbing contact. 

(3) As its name implies, a loose coupler should be 
capable of providing a variable coupling between 
two circuits, One winding should be made to 
slide in and out of the other. 


C.E.W. (New Cross).— (1) Probably about 2. 

(2) Your calculation is quite correct. 

(3) The '* Armstrong Feed Back " circuit is very 
similar to the reaction circuit continually described 
and discussed in these columns. 

(4) The description of the receiver has now been 
completed. You should have sufficient information 
to complete the set. 


W.J.T. (Norbiton).- (1) Darien time signals, 
0955 to 1000 and 1755 to 1800 G.M.T. Dots are 
sent out every second with the following exception : 

The 29th second of each minute. 

The 50th to 59th second of each of the first 
four minutes. 

The 50th to 59th second of the last minute. 

The final signal at 1000 and 1800 is a dash after 
the longer breuk. 

(2) Stations unknown, probably PCGG. 

(3) This question vou have probably seen 
answered in the March 5th issue of The Wireless 
World in an article deseribing the American tests. 


G.N.C.S. (Torquay).—(1) There is not much 
telephone transmission at the present time. Listen 
on 900 ms. for aircraft and ground stations working 
at all hours of the day. Also watch advertisers’ 
announcements in this journal. 

(2) Yes; signals should be stronger. Increase 
the height at the lower end as much as possible. 

(3) No. 

(4) Should not this be MGZ, which is used to 
indicate Greenwich Mean Time. 

W.C.J.H. (Twickenham).- (1) The Olympia 


Telephony was sent on 750 ms. 
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(2) Mark III short wave tuner; aerial condenser 
0:0015 mfd. ; closed circuit, 0-0005 mfd. 

(3) Note that a spark receiver will also receive 
telephony. The circuit of Fig. 1, page 755, will 
oscillate and detect quite satisfactorily. The 
addition of a grid condenser and leak might possibly 
improve the rectification, but is not essential. 

(4) None that we know of. 

H.L. (Tottenham) asks (1) In a valve receiving 
circutt with reactance and a certain plate voltage he 
understands that the local oscillations generated 
must have a definite strength. Can these local 
oscillations be increased in strength up to a certain 
lmit, and what benefit or otherwise would result. 
(2) If these local oscillations can be increased. would 
the strenath of the ware from the aerial depend partly 
or wholly on their strength (3) Is any use made 
of the Edison effect in the ordinary receiving valve. 

(1) For self heterodyne reception the reaction 
coupling must be properly proportioned. If the 
local oscillations are too strong they will wipe 
out the incoming oscillations altogether. By 
arranging & variable reaction coupling the signal 
strength can be adjusted up to a maximum. 

(2) The radiated energy depends absolutely on 
the strength of the oscillations generated in the 
aerial. Ifthe reaction coil couples up the secondary 
inductance and not into the aerial inductance, 
there will. be much less radiation from the aerial. 

(3) Yes, the Edison effect underlies the princple 
of action of all valves. 

S.M.D. (Loughborough).—(1) Yes. Put the 
potentiometer and battery between the crystal 
and the telephones. Connect one side of the crystal 
to the potentiometer slider, and two dry cells across 
the potentiometer winding wire. The middle 
point of the dry cells should be connected to the 
side of the telephones which you have at present 
connected to the crystal. 

(2) Quite suitable. 

(3) Your method of testing with a buzzer does 
not appear to be correct. At present you hear 
only direct induction from the buzzer and not 
oscillations set up by it. If you have not got a 
separate wavemeter connect the buzzer and cell 
across the A.T.I. and with the coupling very loose 
tune up the secondary and adjust the crystal. 
In this manner the buzzer sets up oscillations 
in the aerial, the wavelength of which is governed 
by the inductance and capacity of the aerial circuit, 
and the secondary circuit receives thent. 

(4) You do not give the capacities of your 
condensers. The wire in your aerial circuit is too 
fine. Youshould rewind it with No. 24. Assuming 
the capacity of your secondary condenser is 0:005 
mids., vour maximum wave length should be about 
5,000 ms. 

J.S.(Exeter) asks (1) Size of the largest practicable 
coil, with size of wire for the set described (n the issues 
of April and May. (2) For a diagram showing how 
to add a R.N.A.S, 3-valve amplifier to the above set. 
(3) Will the above set receive long wavelengths with 
the condenser where it is shown. (4) Will 54 volts 
be an [hcient for the usual R valve. 

(1) You will do well to keep to the windings 
given in the article named and make up a new set 
for long wavelengths as recently described in our 


Constructional Article columns—‘ A Single Valve 
Long Wave Receiver.”’ 

(2) We are sorry that we have not a diagram of 
T b. amplifier to hand. We will publish one as 
soon as possible. 

(3) See question (1). 

(4) Yes. See that good contact is made Biss een 
each of the units of the battery. You cannot use 
the battery for the valve while it is being charged 
—if vou do you will be troubled with commutator 
noises. 

H.C.F. (Moseley) asks (1) What distance would 
a Mark III Tuner receive on an aerial 80’ x 50'. 
(2) Would the coils have to be rewound in using a 
valve in the set. (3) What alterations would be 
necessary for receiving telephony. (4) What is the best 
ty pe of headgear for a crystal set. 

(1) The Mark III Short Wave Tuner has a wave- 
length range of 100 to 700 ms. The Mark III 
Long Wave Tuner goes up to about 5,000 ms. 
You do not say what type yours is. IfitisaS.W. 
set vou will only get ships weakly as you are in the 
middle of the country. If it isa L.W. set you should 
get Eiffel Tower, Poldhu, Nantes, Cleethorpes, 
Nauen, and others, in addition to ships. 

(2) No. These sets have terminals and switch 
arrangements for connecting on a valve as a 
magnifier. 

(3) None. It is not very well understood that 
spark receivers are quite suitable for the reception 
of telephony. In telephony a continuous wave is 
radiated from the aerial. This wave is varied in 
amplitude by the speech waves, which are of 
audible frequency, and correspond to spark fre- 
quency in spark telegraphy, so that a receiver 
suitable for one is also suitable for the other. 

(4) The best telephone is probably the Brown 
L.R. telephone, but they are expensive. Good 
results will be obtained by using Sullivan H.R. 
telephones, or Sullivan or Brown L.R. telephones 
with a transformer. 


W. E. W. (Ilfracombe) asks (1) The hours 
for Press, weather reports for Paris, Poldhu and any 
other spark stations likely to be heard in Ilfracombe. 
(2) Which ta the more sensitive detector, silicon- 
copper or silicon-platinum, and how does this com pare 
with zincite-copper pyrites. 

(1) Poldhu MD, wavelength 2.800, weather fore- 
cast and navigation warnings 9.30 a.m. and 9.30 p.m. 
and Press ] a.m. Eiffel Tower FL, wavelength 


3,200; Press in French, 11 a.m. on wavelength 
2,600; weather report 2.45 a.m. and 7.30 p.m.; 
weather forecasts, 11.30 a.m.; time signals, 


9 a.m. and 9.30 p.m. Nantes UA 2,600 ms., 
navigation warnings, 9 p.m. Nauen POZ on a 
higher wavelength, 5,500, weather report in code, 
7.40 p.m. ; all times are G.M.T. 

(2) We have not actually tried the detector you 
mention so cannot say definitely. A great deal 
depends on the quality of the crystals obtained, 
and also upon the adjustment. You cannot do 
much better than use a good = zincite-copper 
detector. 

H.A.M. (Leatherhead) .—(1!) Your aerial is too 
angular. Try and increase the height at the 
tree end by means of a 10’ pole fastened on to the 
tree. "The lead-in should be taken from the house, 
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and not from the tree. If this is done the lead-in 
will be almost at right angles to the aerial. | 

(2) Capacity approximately 0-0002 míds. and 
natural wavelength about 100 ms. 

(3) A valve set with 1 H.F. magnification and a 
crystal reception will be more efficient than a valve 
set in which the valve functions as a H.F. magnifier 
and rectifier combined. 

N.M.S. (Wimborne).—(1) Your aerial is not 
high enough for crystal reception. You should 
increase the height at the 12' end &s much as you 
possibly can. Your signals will all be weak 
The connections of the secondary circuit as given 
in your diagram are all wrong. 'The secondary 
condenser should be connected across the inductance 
with the detector and telephones across the con- 
denser. They should not all be connected in 
series as you show them. The circuit will then be 
suitable for spark telephony. You will get better 
results with a zincite-bornite crystal. 

(2) Your circuits are badly proportioned : the 
aerial circuit will only tune to 2,600 ms., while the 
secondary will tune to 60,000 ms. Your tubular 
condenser has a capacity of 0-009 míds. approxi- 
mately. It is far too big for the secondary circuit 
of a crystal receiver. Make a new condenser or 
reduce the length of the present tubes to 5". "The 
capacity will then he approximately 0-0005 mfds. 
and the maximum secondary wavelenzth a little 
over 4,000 ms. Rewind the A.T.I. and primary 
coils with No. 24 D.W.S., which will increase the 
aerial wavelength to about 4,000 ms. 

(3) The circuit should be made to generate 
continuous oscillations by means of a valve and 
reaction coil, or a separate heterodyne could be 
used. See constructional article in the issues of 
June, 1920. 

(4) Yes. Thisisa L.F. amplifier which magnifies 
the rectified signal currents passing through the 
telephones. Secondary winding should be 12,000 
ohms., and not 1,200 as given on page 760. 


LADY RADIO (Highbury).— (1) The S.I.C. of 
glass varies considerably, but we think you will 
obtain the required capacity if you use 7 plates, 
4 one side and 3 the other. 

(2) For 0-0005 mfd. use 4 plates, 2 each side. 

(3) You should get signals on an aerial 40' long 
and 25' high, but the bigger and higher the aerial 
the better the results you will obtain. 

(4) You may test the set if you have a wavemcter 
which you can energise by means of a buzzer, and 
set up oscillations, but the best test and adjust- 
ment can only be made on signals received on an 
aerial. 

AVAN ROOD (Belgium).—(1) When winding 
the telephone transformer, wind first from leít to 
right, then from right to left—it is not necessary 
to go back to the left-hand side each layer. 

(2) Waxed paper—papier de parafin—is thin 
paper (such as that upon which you wrote us), 
which has been placed in a bath of liquid parattin 
wax and impregnated with wax. 

(3) The probable explanation is that the vaseline 
on the studs has an effect similar to the quenched 
spark gap, so that the oscillations in the primary 
are quenched out after the first one or two. 

(4) Probably they have already tried this. 
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W.S.N. (Shoreditch) asks (1) What is the 
diameter of the reactance former and size of blocking 
condenser for the short wave receiver described by 
Mr. F. O. Read in the issue of October 2nd. (2) 
The correct drawing and sizes of condenser plates 
in the article * Frame Aerial Receiving Sets" tn 
the issue for December llth. (3) In the second 
article on the same set (November 30th) should not the 
condenser sheets be 0-001” thick (mica) and 0-002'* 
(copper) instead of 0-01" and 0-02”. (4) Is «t 
better to make a telephone transformer with a closed 
tron core. 

(1) The article in question states that the react 
ance former should be made to slide over the A.T.I. ; 
therefore it should be barely 2ł” inside diameter. 


Theicondenser should be, approximately, 0-00005 
mífds. 


(2) The condenser plates should be made as per 
diagram (Fig. 2.) They should overlap each other 


by A. 
(3) Yes. 
(4) Yes, if you can conveniently make it so. 


SHARE MARKET REPORT. 


There has been a continuation ofZgood business 
in the Wireless Group and Marconi Shares have 


again improved during the fortnight. 


Prices aq we go to press, May 6th, are :— 


Marconi Ordinary .. £2-12-6 
T Preference £2-11-0 
" Inter. Marine .. £1-10-0 
m Canadian .. 8.0 

Radio Corporation of America : — 
Ordinary .. 9-6 
Preference 11-3 
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YOU US TRAM SERVICE : BUS SERVICE : TRAIN SERVICE 
So —why not use the TINGEY SERVICE ? 


We Manufacture all Transmitting and Receiving Apparatus at our own Works 


A FEW OF OUR MANUFACTURES 


Switch Arm (Laminated) with Knob and Bush 

Reactance Formers, for remounting 

H.F. Transformer Formers .. 

5-Point Laminated Contact Switches € 

Valve Legs, with Nut and Washer, lacquered .. 

Contact Studs  ,, ^ 

Resistances for Amplifiers, 50, 000, 80, 000 

Grid Leaks, 2, 3, or 5 megohms. T. 
Valve Holder and Resistance in polished mahogany c case .. 
Fil Resistance on Ebonite Base with 2 Terminals 


— 
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Intervalve Transformers, P. 8,000, S. 20,000, in iron screen- 
ing case zx ^ N- 


Sullivan's 60w. Phones E zi " - I 
Slab Inductances « T. " os .. per set of 8 
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The above is only a selection of our Huge Stocks. We can also undertake the 
making and engraving of your own panels, etc. Send your requirements please to 


zx" W. R. H. TINGEY siiin Gri. 


HAMMERSMITH. :: Specialist in Wireless :: LONDON, E.C1. 


EINTHOVEN STRING GALVANOMETER 


This apparatus will record very 
small alternating or pulsating cur- 
rents, e.g.,those met with in Wire- 
less Telegraphy and Telephony. 


—————  -- 


Write for further descriptions 


The Cambridge & Paul Instrument Co. Ltd. 


yn ai 45 GROSVENOR PLACE, LONDON, S.W.1 . Lusdes d CRM. 
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Make your Hobby your Profession 


The man who loves his work climbs high, you can quickly complete 
your knowledge by enrolling with the British School of Telegraphy. 
It is the most modern school in Great Britain, and the only one 
fitted with the Creed Receiver and Gell Transmitter. This school 
offers you the choice of three professions—INLAND, CABLE and 
WIRELESS. It gives you the best chance of finding the right job. 


THE BRITISH SCHOOL OF TELEGRAPHY LTD. 


Write for Prospectus. 179, Clapham Road, S.W. A. W. WARD, Manager. 
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A MODEL RECEIVING STATION 


HE reports which we have received 
from time to time of the receiving 
station of Mr. J. Kenneth Hele, of Plymouth, 
persuaded us that, if a description of the 
station and a photograph could be obtained, 
this would be of very great interest to readers 
of this Magazine. 
The photograph here reproduced, then, 
illustrates Mr. Hele’s station, a glance at 


which will show that it is far more pre- 
tentious than the average amateur wireless 
station that one comes across. “The results 
obtained trom this set, too, amply justify 
its being classed amongst the best amateur 
stations in this country. 

The aerial Jead-in wire is seen extending 
parallel with the supporting batten on the 
right of the bench and coming to one plate 


The Operating Bench and Instruments 
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of the micrometer spark gap, which is shown 
afhxed to the supporting batten and just 
above the level of the bench. ‘The earth 
lead from the other plate of the micrometer 
spark gap is not visible in the photograph. 

The lower of the two coils of large 
diameter seen on the right is the coupling coil 
in the primary circuit, connected on the low 
potential side of the primary loading coil, which 
isat the other end of the room and consequently 
not visible in the photograph. The upper 
coil is the secondary coil which is connected 
across the condenser, seen just to the right 
of the 7-valve amplifier, which is itself 
connected across the condenser by the 
leads which are just visible against a 
background of white curtain. 

Referring again to the large diameter coils 
on the right it will be seen that the upper 
section 1s divided into three parts, the lowest 
part being used for short waves, whilst for 
the longest waves the whole of the coil is 
employed. 

The condenser with extension handle, seen 
on the far right of the bench is the primary 
condenser, which, by a switch on the back 
of the containing box, can be put in series, or 
in parallel with the aerial circuit, or cut out 
altogether. 

In each of the condensers, the hxed plates 
are connected to the high potential side of 
the circuits. 

At the back of the bench, and to the left 
of the 7-valve amplifier (Marconi 55D), 
IS a separate control panel for the detecting 
valve. Just in front of this panel is a special 
switch box, designed by Mir. Hele, carrying 
two switches ; the purpose of this is that 
bv means of one of the switches, the output 
current from the amplifier may be passed 
to (1) either of the telephones shown, (2) 
to the 3-valve R.A.F. ampliher (low 
frequencv) seen just at the window edge at 
the back, (3) to the 2-valve Marconi note 
magnifier at the back, just to the left of the 
R.A.F. ampliher ; by means of the other 
switch, the current from either the 3-valve 
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R.A.F. amplifier or the 2-valve Marconi 
note magnifier can be passed into either 
of the two pairs of telephones. 

On the extreme left of the bench is seen 
a wavemeter, and on the wall above this is 
a loading coil for use with the wavemeter 
in calibrations from 1,000 up to 20,000 
metres. 

On the wall at the back is seen a voltmeter 
for testing the H.T. batteries, and directly 
underneath this, on the front of the bench, is 
a separate oscillator for heterodyning con- 
tinuous wave signals. 

In connection with the arrangement of 
the set, the following points are worth 
noting. The oscillator has been placed in 
the position shown in order that it may have 
the greatest effect upon the transformers of 
the 55D amplifer nearest to the detecting 
valve, and will affect the tuning coils as little 
as possible, this arrangement is found to tend 
to equalise the strength of strong and weak 
signals in the telephones, and also to reduce 
heterodyne radiation from the aerial. ‘The 
connecting leads between parts of apparatus 
are all laid out so as to be as short as possible, 
and where possible, are placed neatly out of 
sight. 

The station is extremely selective, and as 
a proof, it may be stated that Marion WSO 
is always readable in daylight, even though 
Rome IDO and Stavanger LCM may both 
be sending at the same time, and Bandoeng, 
Java, has been read with the telephones 
lving on the table. 

Probably the most room for improvement 
in the station lies in the direction of the 
aerial, which is unfortunately badly affected 
by the proximity of a metal roofing, whilst it 
is also badly screened from the west by the 
hilly country of Cornwall. In this respect, 
Mr. Hele is somewhat handicapped in 
competition with other experimenters. 

It might also be mentioned that Mr. Hele 
is entirely self instructed in wireless 
telegraphy, aided by his own experiments and 
theory studied from technical publications. 
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EXPERIMENTAL WIRELESS TELEPHONY* 
By Purre R. Coursey, B.Sc., F.Inst.P., A.M.LE.E. 


HE subject of wireless telephony has 
always been one of especial interest 
to the radio worker since wireless communica- 
tion first became practicable. It is one of 
still greater interest at the present time when 
a comparatively easy solution is within the 
reach of all. The commercial development 
of the three-electrode valve, or triode, has 
rendered possible this success. 
I do not wish in this Paper to give merely 
a résumé of the historical development, or to 
chronicle the multitudinous attempts at radio- 
telephone communication that have been 
made by various workers up to the present 
time, as such information can now be found 
by all who wish to make use of it in the text 
books of wireless communication,f together 
with accounts of the many and various 
methods and apparatus with which such 
attempts have been made. I wish rather to 
deal with one or two aspects of the subject 
that may possibly be of interest to the wireless. 
amateur or experimenter, particularly from 
the point of view of the conditions imposed 
upon experimental work in this country. 


1. Differences between Telephonic and 
Telegraphic Communication. 

In many quarters there is a tendency to 
over-emphasise the difference between radio- 
telephonic and telegraphic communication. 
Some, I believe, would even regard wireless 
telephony as a different branch of science 
altogether. In reality the differences between 
the two are small, and with modern apparatus 
tend if anything to become less, as continuous 
wave working becomes more general In 
the days when the spark transmitter was the 
only one for telegraphic communication, the 
differences were undoubtedly greater, but 
with such we have not to deal this evening. 

At the present time, when reduced to its 
essentials, the differences between radio-tele- 


*Paper read before the Wireless Society of London 
on Monday, May 2nd, 1921. 


+See in particular “ Telephony without Wires," 
by Philip R. Coursey. (London: The Wireless 
Press, Ltd.). 


graphic and radio-telephonic signalling resolve 
themselves merely into the different methods 
of controlling or modulating the high- 
frequency energy in the aerial of the trans- 
mitting station. In the one case this modula- 
tion takes the form of abrupt changes in 
either (or both) the frequency or intensity of 
the radiated waves so as to form the Morse 
Code signals, while in the other the corre- 
sponding changes are effected gradually, 
and in varying degree so as to reproduce the 
waveform of the speech it is desired to trans- 
mit. Certain other small differences must 
also be taken into consideration in designing 
a commercial station, for instance, but such 
need not concern us here. 

It has often been stated that it is almost 
immaterial at what point of a wireless tele- 
phone transmitter. the energy is modulated 
in accordance with the speech to be trans- 
mitted, and in most cases this is approximately 
true, provided of course that the modulation 
apparatus employed is suitable for the part 
of the circuit in which it is situated, and that 
It is designed for the type of current that it 
has to handle. With three-electrode valve 
transmitters there is less difference between 
the modulation apparatus requisite for effective 
control of the energy in different parts of the 
circuit, and this fact is evidently of importance 
from our point of view, as it means that less 
apparatus is required for experimental work. 

I also wish particularly to draw attention 
to the fact that the modulation or control 
unit is, in effect, quite separate and distinct 
from the real transmitter or oscillation 
generator, and that therefore, particularly 
for low-power amateur work, an appropriate 
“control unit can readily be applied to any 
given C.W. transmitter in a number of 
different ways. Hence it is comparatively 
easy for anyone possessing a good C.W. 
transmitting apparatus to fit the necessary 
additional modulating apparatus for the trans- 
mission of telephony. Bearing in mind what 
has already been mentioned with regard 
to the differences between telegraphic and 
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telephonic signalling, it follows that a micro- 
phone can be applied in all places in a C.W. 
transmitter where can a key for telegraphic 
signalling, and also that the same general 
type of control unit can therefore be used 
for telegraphic, telephonic or tonic-train 
signalling, as well as for any other special 
type of radiq signalling—such, for example, 
as the transmission of pictures from place to 
place. 


L] 
i 


Fig. 1. Valve Oscillator with electromagnetic in- 

ductive reaction (separate coils), Coupling between 

LL, provides reaction between anode and grid circuita. 

(a) shows inductive coupling to aerial circuit and 
(b) direct cou pling. 


2. Methods of Modulation. 


'The most important methods of modulation 
by means of an ordinary pattern of micro- 
phone, and applicable especially to low-power 
C.W. transmitters of the valve type, may be 
summarised briefly as follows :— 


(1) Aerar Mopuration. 

(a) In series. 

(^) In shunt. 

(c) Coupled. 

(2) Grip Crreuir MODULATION. 

(3) Axope Circuir Mopnurariow. 

(4) MopurarioN or Power Suprty 
TO VALVE. 

(a) In series, or coupled—/.e., arrangements 
in which the modulator controls a 
separate power supply. 

(^) By the “ OQuiescent- Aerial " method— 
i.e., arrangements in which the modu- 
lator unit furnishes the power supply 
to the oscillation generator. 


(5) Vatve MODULATION. 
(a) Methods using the valve or valves 
as simple amplifers in connection 
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with anv one of the preceding arrange- 
ments. 
(b) “ Choke-Control " Modulation—also 
called (principallv bv the Americans) 
“ Constant-current " control, and the 
“ Heising Method " of modulation, 
(c) Shunt Control—usually applied to the 
aerial circuit. 
These various methods of control will be 
discussed more in detail later in the Paper. 


3. Arrangements of Transmitting Valve. 


The leading arrangements of a triode valve 
for oscillation generation that are suitable 
for use under the conditions of low-power 
working imposed by the Post Office are 
indicated in Figs. 1, 2 and 3. These 
diagrams represent in particular the simplest 
arrangements involving electromagnetic and 
electrostatic retroaction between the anode 
and grid circuits, and some modifications of 
the simpler arrangements. In most cases 
It is possible to insert the high tension supply 
either directly into one or other of the valve 


Fig. 2. Valve Oscillator with electromagnetic tne 

ductive reaction using single split coil LL’. (a) 

shows inductive coupling to aerial circuit and (b) 
direct. coupling. 


circuits (usually with a suitable condenser 
in parallel to bypass the high-frequency 
components of the anode current); or else 
to connect it in shunt to the valve as a whole. 
These differences are indicated in the diagrams 
of Figs. 2 and 4 for an otherwise similar 
arrangement of circuits. "They will not 
require further explanation for the purposes 
of this Paper. 
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Fig. 3. Valve Oscillator with electrostatic reaction 

coupling. (a) shows inductive coupling to aerial 

circuit, (b) shows direct coupling and (b') direct 

coupling to the aerial circuit rearranged in simpler 

form. C = blocking condenser in grid circuit and 
R = grid leak. 


It may also be noted that these diagrams 
show in each case alternative arrangements 
of -the aerial circuit—z7z., with the aerial 
and earth connections either brought directly 
to the ends of the main oscillation circuit 
inductance (direct coupling of the aerial), or 
else inductively coupled to the oscillating 
valve circuits. These alternatives are marked 
(5) and (a) respectively in the diagrams. 

For all low-power work, using aerials of 
limited size, the second arrangements are to 
be preferred in most cases. One of the chief 
reasons for this is that when the aerial is 
inductively coupled, the wavelength that is 
radiated is determined solely by the constants 
of the main oscillation circuits, which, being 
inside the operating room, are all under 
control whereas when direct coupling is 
employed the radiated wavelength changes 
with all variations of the aerial capacity 
such as may be brought about by its swaying 
in the wind. This variation is most harmful 
at short wavelengths, as all will know who 
have listened in to short wave amateur C.W. 


transmissions when direct coupling is em- 
ployed. It is often extremely difficult to 
maintain the received heterodyne note within 
the limits of audibility. With telephonic 
transmission such variations would bring 
about large charges in the intensity of the 
speech heard at the receiver. 


4. The Control or Modulation Unit. 


In many of the earlier wireless telephone 
experiments very special microphonic appara- 
tus was employed, but at the present time 
such is not necessary. The modulation 
unit now consists of an ordinary pattern of 
microphone transmitter, either employed 


directly or in conjunction with a suitable 


(a) 


Fig. 4. Valve Oscillator with electromagnetic reaction 
arranged similarly to Fig. 2 with the H.T. supply 
B, in shunt to the valve instead of in series with 
the anode circuit. The choke coil in series with B, 
is to prevent the flow of H.F. current through B,. 


microphone transformer, the design of which 
must be related to the part of the transmitting 
circuit in which the unit is to be connected. 
In the valve modulation methods the control 
unit really comprises the modulating valve 
as well, but these arrangements will be dealt 
with more fully later. 

It will be noted that I have indicated in 
these diagrams no special means for controlling 
the voltage of the grid of the oscillating 
valve. Usually, when using ordinary valves 
for transmission purposes, it is necessary to 
maintain the grid at a suitable negative 
potential. The higher the plate voltage, in 
general the greater must this negative grid 
voltage be made, both in order to maintain 
the working point as near as possible to the 
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centre of the characteristic, so as to secure 
good oscillations and as much freedom from 
harmonics as possible, and also to reduce the 
grid current and the consequent losses in the 
grid circuit. This negative voltage may be 
obtained by a potentiometer or battery in the 
grid circuit or by the use of a grid circuit 
condenser and leak of the proper value 
depending upon the valve in use. While 
the use of the grid condenser and leak is a 
very simple means of securing the desired 
negative voltage, and it also works well for 
C.W. telegraphy, its use for a telephone 
transmitter may, at times, introduce distortion 
of the speech. ‘The reason for this ts not 
hard to find. ‘The negative voltage to which 
the grid is brought by the action of the con- 
denser and leak depends upon the strength 
of the oscillatory currents flowing in the 
valve circuits. When these are modulated 
by the transmitting microphone the resultant 
negative grid voltage will therefore also vary, 
so that the oscillations set up by the valve 
will no longer be about a fixed value of grid 
potential—that is to say, variations in the 
strength and quality of the oscillations will 
be introduced in addition to the normal 
variation due to the microphone. This 
evidently may constitute a source of distortion. 


5. Aerial Modulation. 


Direct modulation of the energy in the 
aerial circuit may be effected with a 10-watt 
C.W. transmitter by connecting a carbon 
microphone, either directly in series with 
the aerial circuit, in shunt to a few turns of 
the aerial inductance, or by connecting it to a 
few turns of wire which are coupled to the 
aerial tuning coil, Fig. 5 (a), (b) and (c). 

‘These arrangements in particular are 
best when an inductive coupling is used 
between the aerial and oscillation. circuits, 
as when this is not the case the variations of 
the microphone resistance are liable to stop 
the valve oscillating. When this occurs 
distortion of the speech is always found, 
since the oscillations take an appreciable 
time to build up again. ‘This liability to 
breaking of the speech can be lessened when 
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the microphone is coupled to the aerial 
circuit, but the inductive coupling of the aerial 


M 
M 
M zzc 
© 


@) (b) 


Fig. 5. Three alternative methods of direct modu- 
lation of the aerial circuit. (a) tn series, (b) an 


shunt to part of the aerial tuning inductance, and 


(c) coupled to the anode circuit. 


IS best, as even if the aerial current is reduced 
completely to zero the valve should not then 
stop oscillating. 

Moderately good speech transmission is 
possible with these arrangements, but it is 
usually not nearly so good as is possible 
with the other methods of control. 

It should be borne in mind that with any 
of these methods of aerial modulation the 
microphone is traversed by high-frequency 
current, and that therefore the microphone 
must be carefully picked. It should not have 
too much metal work in its construction, 
and the granules should be large and 
moderately free so as to prevent “ packing ” 
of the instrument. 

No microphone transformer is required 
with any of these methods, since only high 
frequency currents pass through the micro- 
phone. The leads connecting the micro- 
phone to the aerial circuit must be short to 
avoid stray capacities. The method is there- 
fore quite unsuitable for distant control of the 
transmitter, an arrangement that is often 
useful if it is desired to transmit music, etc. 


6. Modulation of the Grid, Anode or 
H.T. Circuits. 


A similar tvpe of control unit can be used 
for telephone modulation by any methods in 
which the modulating impulses are applied 
to the grid, anode, or H.T. supply circuits 
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of the valve. In these cases the microphone 
is not traversed by high frequency currents, 
but is connected up into a closed circuit fed 
with direct current from one or two cells. 
The general arrangement of the modulating 
unit for grid circuit modulation is indicated 


Fig. 6. Valve Oscillator with modulation unit X Y 
applied to the grid circuit. 


in Fig. 6. It should be noted that the 
apparatus included between the points marked 
X and Y in this diagram constitutes the modu- 
lator unit. The condenser C ts required 
shunted across this unit to bypass the high 
frequency components of the currents flowing 
in the circuits. It is not required when the 
modulator unit is joined in the H.T. supply 
circuit of the valve, such as indicated by the 
point marked Z in this figure, the unit X Y 
being inserted in the supply circuit at Z, and 
the grid circuit of the valve closed again by 
connecting together the points X Y after 
removing the modulator unit. 

The condenser is required in all other 
cases not only to protect the windings of the 
microphone transformer from the effects 
of the high frequency p.d.’s, but also to enable 
the valve to set up the oscillations. Without 
the bypass condenser the impedance of the 
transformer windings would stop the oscilla- 
tions. 

‘The circuit shown in Fig. 6 is the one with 
inductive reaction coupling between the valve 
circuits, using two separate coils for this 
purpose, but the same principle of applying 


the modulator -unit holds good for other 
arrangements of the oscillation circuit. For 
instance, the modulation unit comprised by 
the apparatus between the points X and Y in 
Fig. 6 might be connected in series with the 
oscillation valve circuits at any one of the 
points marked respectively X, Y and Z in 
Fig. 2, these three places corresponding to 
grid circuit, anode circuit and H.T. supply 
circuit modulation. The bypass condenser 
would be required for the first two of these, 
but not for the third, as has already been 
pointed out. 

In all these and similar cases the microphone 
transformer must be designed to be suitable 
to the circuit in which it is connected. Given 
a suitable design for this transformer, and 
for the remainder of the circuit constants, 
grid circuit modulation may, in many Cases, 
be practically as effective as the more favoured 
choke control method with a separate valve, 
while its advantages in the way of requiring 
less apparatus may, in many cases, be very 
important. The speech distortion with which 
it is often credited, is largely a matter of bad 
design.. Evidently the transformer must 
deliver to the circuit a higher E.M.F. from 
its secondary winding when it is connected in 
the anode circuit than is required when it is 
joined in the grid circuit of the valve. “This 
point will be further considered later in the 
paper. 

7. Quiescent Aerial Transmission. 

In the classification of the modulation 
methods given in Section 2 of the Paper 
the “ Quiescent Aerial " method of modu- 
lation was classithed under the methods of 
modulation by control of the H.T. supply 
circuit. It differs, however, from the methods 
discussed in the last section in that no separate 
source of H.T. supplv is used, but the neces- 
sary high voltage for the oscillating valve is 
generated by the secondary winding of the 
microphone transformer bv reason of the 
varying currents traversing its primary when 
the microphone is subjected to the action 
of sound waves. The method is quite a 
good one for tonic-train transmission. 

The usual circuit arrangement is indicated 
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in Fig. 7. Although it is possible to transmit 
speech with this arrangement there is usually 
much distortion, due primarily to the lag 
in the building up of the oscillations after 
they have been stopped by a large negative 
voltage impressed upon the plate of the 
oscillating valve from the microphone trans- 
former. There appears also to be a species 
of “threshold ” value for the plate voltage 
below which no oscillations are established. 
The output of oscillatory energy is therefore 
no longer proportional to the modulating 


Fig. 1. Radtotele phone Transmitter using ** quiescent 
99 


aer ic modulation. 


(Note.—The transformer between M and NY should be shown 
with an iron core as in the other diagrams), 


currents traversing the microphone, so that 
distortion of the speech occurs. From 
the point of view both of economy of 
power, and of lessening the interference 
with other stations, the method should be 
good, but, unfortunately, it does not work 
well in practice. It should also have ad- 
vantages from the point of view of obtaining 
duplex, or two-way, telephonic working, 
but it seems likely that even for this purpose 
it is not practically workable. 


8. Microphone Transformers. 


As has already been indicated the micro- 
phone transformer must be designed in a 
manner suitable to the circuit in which it is to 
be used. “Thus, for instance, if the voltage 
factor of the oscillation valve is, sav, 10, the 
microphone transformer will be required to 
yield approximately ten times the voltage 
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on its secondary winding when it is required 
for anode circuit, or H.'1. circuit modulation, 
as when it is used in the grid circuit. It is 
not advisable to go to the other extreme, and 
design it to yield as large a secondary voltage 
as possible, or else distention of the speech 
will again arise due to the voltage variations 
Impressed upon the valve being too great, with 
a consequent departure from the linear 
part of the valve characteristic. 

It is possible in practice to employ a very 
wide variation in the type of transformer 
used, from a small spark or ignition coil to a 
properly designed transformer, but I should 
like to emphasise the utility of always aiming 
at the latter condition as likely to lead to more 
satisfactory results. 

A transformer that will give fairly good 
results with many of the circuit arrangements 
that have been referred to above, mav be 
built up in the manner described Below It 
should be understood, however, that the 
dimensions given. should. not be assumed 
to be the best for all conditions, but to be in 
many respects a compromise so as to be suit- 
able for more than one method of use. 

Iron core, laminated. “Thickness of lamina- 
tions, about „l, in. or less. Number of 
laminations, about 16, or sufficient to build 
up a core thickness of. J in., if thinner sheets 
are used. Cross section of core, $in. xX d in., 
rectangular in shape, with a window of 
l! in. x $in. Outside dimensions of core, 
1? in. x 2] ‘Two sizes of core plates 
may be cut with the dimensions indicated 
in Fig. 8. One piece of each size should 
be used for each laver, and in the number 
of laminations given above it 1s to be under- 
stood as being the number of pairs of such 
plates. “The relative positions of the lamina- 
tions should be reversed in alternate layers, 
as indicated in Fig. 9, so that the junctions in 
successive lavers do not come immediately 
over one another. Clamping screws should 
be inserted through the four corners when 
the core has been built up and the bobbin 
and windings inserted in place. A bobbin 
should be fitted on to one limb of the core, 
and may be built up of bakelite sheet, } in. 
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thick, four pieces being cut 8 in. wide by 1 3 in. 
long and fitted together into the square hole 
in the flanges, so as to form a square tube into 
which the core laminations may be slipped. 
The flanges should be 15 in. square, with a 
square hole of } in. side in the centre. The 
sides and flanges mav be secured in place with 
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Fig. 8. Core plates for microphone transformer. 


shellac, and may also be pinned lightly 
together as well if desired. The bobbin 
when completed should be wound with 300 
turns of No. 22 S.W.G. cotton-covered wire 
for the primary, and then covered over with 
one or two layers of paper to separate the 
primary and secondary windings. The 
secondary consists of 6,000 turns of No. 44 
S.W.G. silk-covered copper wire, and should 
nearly fill up the available space in the bobbin. 


In the apparatus for the experimental 
demonstration referred to on page 137 below 
a “ Wilson" 0-2 kW 100/2500 volt transformer 
was employed. This transformer has a voltage 
step-up of 25: 1, instead of 20: 1, as in the 
one described above, while it is also designed 
upon much more liberal lines. It is, however, 
quite a useful transformer for the purpose 
and it is possible to use it in many of the circuita 
shown. 

In connection with the proper design of 
these transformers it should be noted in 
particular that the best windings to use depend 
very much upon the characteristics of the 
valves that are to be used with it. It is there- 
fore only possible to indicate in a general way 
how these may be taken into account. 

Considering the valve characteristic shown 
in Fig. 10, and assuming for the moment 
that the steady grid voltage is adjusted to the 


mid-point of the straight part of the char- 


acteristic, marked as X in the figure, then it 
will atzonce be evident that some at least of 
the effects of the speech will be lost if the 
representative point travels bevond Z and Y 


H[——— I» -— 


Fig. 9. Complete core for microphone transformer. 


during the cycle of the speech current. ‘The 
maximum voltage applied to the grid of the 
valve in grid control of the oscillator valve, 
or to the grid of the control valve in the 
“choke control" or similar methods (see 
below) should therefore not exceed the 


PLATE CURRENT 


-m oo oo o o oom omm 


GRID VOLTAGE 


Fig. 10. Valve characteristic. 


value v on either side of the normal voltage 7. 
This value of v can hence be found at once if 
we plot out the characteristic of the valve 
to be used for the given conditions of anode 
voltage, filament current, etc. Assuming 
a sine curve of modulation, the effective or 
R.M.S. secondary voltage supplied from the 
secondarv of the microphone transformer, 
in the case of modulation valve control, 
must not therefore exceed 0:77. Hence, 
if T is the transformation ratio, or ratio 
of secondary turns to' primary turns, the 
effective voltage applied to the primary must 


not exceed O qe T =: f, sav. This, how- 
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ever, neglects the effect of the grid current 
drawn from the secondary winding of the 
transformer when it is in use. ‘This current 
although small, produces a bv no means 
uni mportant effect upon the operation of the 
transformer, as it means that a definite and 
no longer negligible power output from the 
transformer must be allowed for. ‘The 
magnitude of this load current taken by the 
grid can be reduced by inserting a steady 
negative voltage in the grid circuit of the 
control valve. If £ is the slope of the grid 
current—grid voltage characteristic of the 
control valve, the effective load on the 
secondary winding may be represented by a 
resistance R, = 1,45. If L is the inductance 
of the primary winding, and w is 27 times 
the frequency, the equivalent impedance of 
the whole transformer reckoned on the 
primary side will be 
Z = | + JUI) R$ + (Moly) 

If I is the effective current flowing through 
the primary winding, the effective voltage 
across the transformer will be /Z, and this 
we have alreadv seen must not exceed 0-7v/T. 
Equating these two we have an expression 
from which a value for T can be worked out, 
If we know the effective inductance of the 
primary winding and also the effective value 
of the alternating component I of the micro- 
phone current. 


The problem of the design of these trans- 
formers is very similar to that encountered in 
designing intervalve transformers for low 
frequency amplihers, or note magnifers. 
‘Those interested may be referred to an 
Interesting Paper by Mr. Catterson-Smith 
on this subject. (Radio Review, 1, pp. 
473-480, July, 1920.) The frequency to 
be taken tn such calculations should be the 
mean frequency of speech currents, viz., 800 
per second, giving a value of w close to 5,000. 
The value of v used should, however, be on 
the small side, otherwise distortion mav occur 
at the higher frequencies, as the transformer 
would then offer a higher effective impedance. 


It may also be pointed out that it is possible 
to dispense entirely with the microphone 
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transformer and to substitute for it either a 
choke or a resistance included in the grid 
circuit ‘of the control valve. Neither of 
these arrangements, however, is as efficient 
as a properlv designed transformer, but the 
former in particular may be of interest as 
involving the use of less additional apparatus. 

The latter paragraphs in this section have 
been written primarily with the case of a 
separate control valve in view (see Section 9 
of Paper), but with slight modification they 
may be applied to the other cases as well. 

When the microphone modulation is applied. 
in the anode or high tension circuits of the 
valve, the voltage step up that will be neces- 
sary will be greater by the amount of the 
voltage magnification factor of the valve. 
If this latter is about 10, then approximately 
ten times the number of turns will be required 
on the secondarv winding than would be 
required for the case already considered. 
The exact ratio required in any given case 
can be determined from a knowledge of the 
magnification factor of the valve—a quantity 
that can be determined fairly easily by well- 
known experimental methods. 


9. Valve Modulation. 


The most usual arrangement of an extra 
valve for modulation purposes is that generally 
known as the “ Choke Control” method. 
Briefly it consists in. connecting the plate 
circuit of the extra valve in parallel with the 
plate circuit of the oscillating valve, and feeding 
both from a common H.T. supply, with a 
choke coil in series to maintain the approxi- 
mate constancy of the total supply current, 
as indicated in Fig. 11. The grid circuit 
of the extra or modulating valve V, includes 
the secondary winding of the transformer T 
of the modulation unit. The chief points 
connected with the design of these trans- 
formers have been mentioned ih the 
last section. The variations in the current 
drawn by the modulating valve, under the 
influence of the varving voltages impressed 
upon its grid by the modulating microphone, 
Cause corresponding variations in the output 
from the oscillating valve, since the total 
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power supply is maintained approximately 
constant. A further effect arises from the 
back electromotive force of the choke coil 
which brings about a considerable increase 
in the voltage applied to the oscillator tube, 


Fig. ll. Arrangement of transmitter for “choke 

control" or ‘‘ constant current’? modulation. In- 

ductive coupling between the grid and anode circuits 

{s shown and direct coupling to the aerial circuit, 

but the remainder of the circuit can be applied to 

any other arrangement of transmitting valve. 
V, = modulator valve, V, -- oscillator valve. 


when the grid of the control valve goes 
negative and the valve requires less current. 


This E. M.F. adding to the steady impressed 


voltage causes the maximum output of the 
set to increase at times to considerably more 
than the normal output of the one tube 
working at the normal voltage—in other 
words, the modulation in this case is not 
merely a modulation below the normal 
output line, but is on both sides of it, both 
above and below. 

For this effect to be utilised to the fullest 
advantage the oscillator tube must be worked 
at such an anode voltage that it is not by any 
means saturated, but it must be capable of 
yielding an increased output when the voltage 
is raised. 

The *'choke-contro] " method has been 
employed in the R.A.F. telephone sets as 
well as in many American commercial 
instruments. “The TW A Mark II telephone 
transmitter is a good example of a low power 
R.A.F. apparatus using this method of 
modulation. Such an instrument, using two 
R valves, forms a good amateur radio- 
telephone transmitter.* 


* One of these instruments, kindly lent by 
Meesrs. Burnham & Co., was shown in opera- 
tion at the meeting. 


As regards the best value of the choke 
to be used in this method of control, it is 
desirable that it have as large an inductance 
as practicable, consistent with its resistance 
being not unduly increased, as otherwise 
the necessary H.T. voltage will be higher 


on account of the voltage drop in the choke 


windings. It has, however, been shown 
that provided the impedance of the choke 
for the /zwest speech frequency (say, 200~) 
Is at least twice the combined internal re- 
sistances of the oscillator and modulator 
valves in parallel, little increase will be gained 
in the effectiveness of the modulation by 
further increase of the size of the choke coil. 
Some useful experimental work may be 
effected in investigating the properties of 
different arrangements of choke coil. Asa 
guide for preliminary work, the following 
dimensions will usually prove useful: Iron 
core of the same dimensions as described 
for the microphone transformer, in Section 8. 
Bobbin wound with 2,000 turns of No. 33 
S.W.G. S.C.C. copper wire, with a piece of 
thin paper to separate each layer from the 
next. The weight of wire required for the 
above winding will be slightly over a quarter 
ofa pound. Fig. 12 shows the arrangement. 
The whole may be mounted on a suitable 
base with terminals, if desired. 

It is possible to effect a further simplification 
of the apparatus by replacing this choke 
coil by a simple resistance, although 
there will be at the same time a loss in the 
eficiency of working. ‘The arrangement 
may, however, be useful where light weight, 
cheapness and portabilitv are important factors. 
An ordinary pattern of anode resistance rod 
of about 50,000 ohms may be employed. 
The voltage of the H.T. supply must, how- 
ever, at the same time be increased by the 
voltage drop in the added resistance. ‘This 
amount will, of course, be given by the 
resistance multiplied bv the total anode 
current flowing through it and drawn by the 


two valves in parallel. 
In the demonstration apparatus (see below) 
an aircore choke was used wound with No. 36 
S. W.G. wire, which acts partly as a choke and 
partly as a resistance. 
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It may also be of interest to point out 
another arrangement that may be emploved 
to replace the more usual choke control 
apparatus. "This arrangement I will term 
the “saturated valve" control. It is based 
upon some observations contained in a recent 


Fig. 12. Choke coil for choke-control modulation, 


paper, read before the Wireless Section of the 
Institution of Electrical Engineers, by Dr. 
W. H. Eccles and Miss W. A. Leyshon, with 
reference to the use of valves iN sERIES.* It 
is well known that if the voltage applied 
between the plate and filament of a valve is 
steadily increased there comes a time when 
the anode current no longer rises with further 
increase of anode voltage. When this occurs 
the valve is said to be saturated. “he voltage 
on the anode at which saturation sets in is 
determined by the temperature of the valve 

filament, and is lowered by a decrease of 
filament temperature. In other words, by 
suitably controlling the filament current we 
can bring about saturation of the valve for 
almost any value of the applied anode 
voltage. 


When a valve is in this condition the current 
flowing through it is maintained constant, 
and is independent of changes in the resistance 
of the circuit in which it is included (within 
reasonable limits, of course). It therefore 
seems likelv that it should be possible to use 
such a saturated valve to replace the choke 
coil in the ‘choke control " method, since 
the main function of the choke is to maintain 
approximate constancy of the total flow of 
anode current to the two valves. It would 
also seem likelv that such an arrangement 


* See Radio Review, 2, pp. 169-170, April, 192]. 
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would be somewhat more efhcient in this 
respect than the usual choke, and that it might 
therefore give somewhat better speech. 
Experiments which I have recently carried out 
confirm this surmise, and have shown that such 
an arrangement will speak verv clearly. It has, 
of course, one disadvantage, viz., that the value 
of the total voltage applied to ‘the combined 
anode circuits must be increased by the 
voltage drop in the extra series valve, when 
adjusted to its saturation condition, just as the 
total H.T. voltage has to be increased if the 
choke coil is replaced bv a simple resistance, 
as has already been pointed out. In manv 
cases, however, this is not such a serious 
disadvantage as might at first sight be supposed, 
since it Is impracticable to use H.T. batteries 
for telephone transmitting circuits in most 
Cases, on account of their initial cost and 
maintenance, whereas if a special high 
voltage dynamo ts used it is no difficult matter 
to wind it for a somewhat higher initial voltage. 
In many cases, too, there would be a saving 
in the total weight of the apparatus, since a 
single valve with its filament resistance 
will often weigh less than the more usual 
choke coil. Of course, it must not be 
forgotten that the extra series valve requires 
to have its filament heated, which fact 
requires the employment either of another 
set of accumulators or, if alternating current 
is used for lighting the filaments, a special 
transformer is necessary with an extra and 
well insulated low voltage winding. 

In experimenting with this arrangement it 
is found that the quality and intensity of the 
resultant speech transmitted by the apparatus 
depends very greatly upon the exact adjustment 
of the temperature of the filament of the series 
valve, showing that the setting for the correct 
saturation adjustment is fairly critical. When 
starting with the series valve at full brilliance 
the speech transmission is poor, since the valve 
is acting merely as a low resistance in series 
with the main oscillator and control valves 
As the filament current is reduced the 
intensity of the speech increases up toV a 
maximum, and then falls off again, and finally 
ceases altogether when the valve stops oscil- 
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lating due to the decrease of its anode voltage 
brought about by the increase in the internal 
resistance of the series valve. 


«€ 


Fig. 13. Arrangement of transmitter for '* saturated 
valve © control. V4 =: modulator valve, V, — oscil- 
lator calve, V4 = special series valve (saturated). 


It should, perhaps, be pointed out that it is 
evidently not necessary to employ an ordinarv 
three-electrode valve for the series tube, 
but merelv a two-electrode one, or diode, 
as it is also called. In many cases, however, 
it is convenient to use an ordinary three- 
electrode pattern, and to connect the grid 
and plate together to convert it into a two- 
electrode tube. It is often desirable to con- 
nect the grid and plate together in lieu of 
connecting the grid to the filament as is more 
usual when using a three-electrode tube as an 
ordinary two-electrode rectifier. The reason 
for this change is that by so doing the internal 
resistance of the tube is decreased owing to the 
proximity of the grid to the filament, so that a 
smaller increase of H.T. voltage is required. 
The arrangement is indicated in Fig. 13. 

It may also be pointed out that it is possible 
to dispense with the third valve used as the 
control valve in this arrangement, and when 
the valve used in series with the H. T. supplv 
to the main oscillation valve is a three- 
electrode one instead of a two-electrode 
one which is all that is necessary for the above 
described arrangement, the modulation im- 
pulses can be applied to the grid of the series 
valve. By a proper adjustment of the fila- 
ment temperatures of the two valves in series 
it becomes possible to so arrange matters 
that a small applied modulating P.D. on the 
grid of the series valve brings about a large 
readjustment in the relative potential drops 
on the two valves. The application of a 


somewhat similar idea for amplification pur- 
poses is referred to in the above-mentioned 
paper bv Dr. Eccles and Miss Leyshon, and 
it is there shown that a small change in the 
conditions of operation of one of the valves 
may bring about such a large change in their 
relative shares in the available H.T. voltage. 

Other modifications of the idea are also 
possible, but will not be described here more 
in detail. 

Another way in which the modulating valve 
may be applied to control the output of a 
C.W. transmitter is that known as the 
“Shunt” Control of the aerial circuit. 
This method is more especially useful for 
higher powered apparatus, but can, neverthe- 
less, also be emploved in connection with 10 
watt sets. In reality the method is closely 
analogous to the one considered first of all, 
viz., direct modulation of the aerial circuit 
bv means of a microphone of variable re- 
sistance connected in series with it. "The 
valve being essentially a high resistance, 
and being a voltage rather than a current 
operated device, is connected in shunt to the 
aerial instead of in series. "The connection 
scheme is indicated in Fig. 14, and should be 
self-explanatory. Fuller modulation can be 
obtained by the use of two valves instead of 
one, but it is not necessary to consider these 


: CW TRANS" 
| OF ANY TYPE 
M 
SE 
Fig. 14. Radtotelephone Transmitter with shunt 


control of aerial circuit. V, :- modulator valve. 


arrangements more in detail for the purposes. 


of this Paper. 

A demonstration was then given of the 
different methods of modulation that are 
described in the Paper, using a special control 
panel for this purpose. The panel is shown in 
Fig. 15, and has mounted on it the following 
apparatus : — 

Divided inductance for 

cireuit. (which is arranged 
of Fig. 2). 


main oscillation 
on the lines 
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Fixed condenser of 0-0002 mfd. capacity 
connected across above inductance. 

Blocking condenser between two halves of 
above coil. 

Valve (V.24) for maintaining oscillations. 

Microphone transformer (‘‘ Wilson" 0-2 
kW transformer). 

Shunt condenser with switch for connecting 
it across secondary of the microphone 
transformer. 

Modulating valve (V.24). 

Choke coil for connection in series with H.T. 
supply for ‘‘ choke-control " modulation. 

Valve (V.24) with filament regulator and 


15. Control Panel used to demonstrate the 
various methods of transmitter modulation. 


switches to connect it in series with the 
H.T. supply in place of the choke, for 
showing the *' saturated-valve " method of 
control. 

Filament regulators, switches, change-over 
plugs, etc., for obtaining the circuit 
arrangements of the various controls. 

The following methods of modulation were 
shown in operation by means of this control 
board, the signals radiated from the oscillation 
cireuit being picked up by means of a valve 
detector and four.valve note magnifier pro- 
vided with a loud-speaking telephone and 
arranged near the transmitting panel :— 

Grid circuit modulation | H.T. supply in series 

Anode  ,, »  - . with anode circuit 

H.T. supply " of valve. 

Grid circuit modulation )H.T. supply with 

Anode  ,, a - . series choke in 

H.T. supply 5»  - ) shunt to the valve. 

Quiescent aerial transmission. 

Choke-control modulation. 

Shunt control of the oscillation circuit. 

Saturated-valve control. 

The circuit diagram of the control panel is 
given in Fig. 16: L L’ is the divided inductance 
forming, with the condenser C, the main 
oscillation circuit excited by the oscillator 
valve V,. C, is the blocking condenser between 
the two halves of the coil L L' V, is the 
modulator valve, which is connected in parallel 
with the oscillator valve V, when the switch 
Sw, is closed. The switch Sw, serves to change 
the H.T. battery B, from the series connection 
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to the shunt connection through the choke 
coil, shown on the right-hand side. The 
modulator unit comprises the microphone 
transformer T, the microphone M and battery B 
being external to the apparatus. The secondary 
of the microphone transformer is shunted by 
the condenser C when the switch Sw, is closed 
and it is also connected to the plug P, which 
may be inserted into any one of the sockets, 
S,, Sa S,, S, R,, R, are filament regulators 
for the oscillator and modulator valves respec- 
tively; while the valve V,, having its grid and 
anode connected together and to the additional 
anode battery B,’, acts as the saturated valve 
in series with the H.T. circuit when the 
switch Sw, is closed and Sw, is opened. 


ae B, 
o -Jo\e-Jele-ioje--lole-- 
V, EE -4 | | | “| | í d 
i ER T ora ete 


€ 0. 
CVV CHOKE 
C ppwe- 9»: — | 


Sw 
[2 
* v E 


* > 
i 
wr 


16. Connection scheme for apparatus shown 
in Fig. 15. 


Good modulation was obtained with all the 
arrangements shown, but some were noticeably 
better than others. 

In particular the quiescent aerial method 
showed speech distortion, with undue emphasis 
of the loud sounds of the speech. The effect 
of the series saturated valve was shown by 
commencing with the valve at full brilliance 
when the speech picked up by the receiver 
was of feeble intensity. As the valve filament 
was gradually dimmed the intensity of the 
speech increased and became suddenly quite 
loud for a particular filament brilliancy. <A 
further dimming of the filament caused a 
diminution in the intensity of the speech 
owing to the limitation of the emission of the 
dimmed filament of the saturated valve cutting 
off too much of the energy from the oscillator 
valve. 


ee 


EXPERIMENTAL WIRELESS TELEPHONY 


10. Sources of H.T. Supply for Tele- 
phony. 

Undoubtedly the steadiest source of H.T. 
for telephonic transmission is a battery of 
small accumulator cells, but such a battery is 
rather a nuisance to equip and maintain. A 
battery of small dry cells is convenient, 
but their life is short unless fairly large cells 
are employed, which, however, would render 
their cost almost prohibitive. 


Fig. 17. Arrangement of valve transmitter using 
supply mains as H.T. when negative of supply 
maina is earthed, 


The power supply mains, if of direct 
current, may be empioyed, but it is often 
useful to have a higher voltage than is fre- 
quently available trom this source. It is, 
however, possible to obtain quite a good out- 
put from ordinary types of valves, using power 
circuits of about 220 volts D.C., while the 
lite of the tubes is usually lengthened by the 
use of these voltages instead of the higher 
ones. The circuits shown in Figs. 17 and 18 
may be noted as available for the two cases 
when the negative or the positive pole of the 
supply is earthed. Both of these cases 
may be met with in the usual three-wire 
distribution networks, and the writer has 
often been asked how it is possible to arrange 
matters when the positive is earthed—the 
earthed negative giving a more obvious 
arrangement of circuit. 

When the positive pole of the mains is 
earthed the adaptation of the choke control 
method is not so obvious as when the negative 
is earthed. A suggested arrangement is 


indicated in Fig. 19, in which L is the 


series choke. “This choke may, of course, 
be replaced by a saturated valve for 
that alternative control method. The block- 
ing condenser shown in the earth lead in this 
figure, and in Figs. 17 and 18, is to prevent 
the circulation of currents between the earth 
connections at the power and radio stations. 


— — 
—— 
—— 
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Fig. 18. Arrangement of calve transmitter using 
supply mains as H.T. when positive of supply 
mains 48 earthed. 


Failing any of the above we must employ 
either a motor generator of the requisite 
output voltage, or else rectify a high voltage 
alternating current obtained by a step up 
transformer from a lower voltage A.C. 
supply. The latter alternative involves ad- 
ditional troubles in smoothing out the ripples 
of the rectified current, so as to avoid the 
undesirable hum that would otherwise be 
heard at the receiving station. 

Such smoothing requires the use of a shunt 
condenser of the requisite capacity—say, of at 
least 2 mfd. in the case of the voltages cus- 
tomarily used for amateur work, z.e., up to 
about 600. This condenser should be used 
in conjunction with two or more smoothing 
chokes connected in series with the circuit, 
and a second similar shunt smoothing con- 
denser. The condensers must be built for 
the voltage on which thev are to be used, and 
may conveniently be of the mica dielectric 
type. 

Suitable smoothing choke coils for use in 
series with the supply circuit for experimental 
work may be built as follows : 

Core of soft iron wire, built up to form a 


bundle $ in. diameter x 31 in. long. This 
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about 5 in. diameter, and may be wound 
to fill the bobbin with No. 26 d.c.c. copper 
wire. 

Alternatively, the secondary winding of an 
ignition coil or small induction coil may be 
employed. 


Fig. 19. Application of the choke control method of 
modulation to the circuit of Fig. 18 using supply 
mains with positive terminal earthed. 


It may also be noted that it is possible here 
to make a further use of the properties of the 
saturated valve that were referred to in con- 
nection with the modulation of the transmitter 
output by the modification of the choke 
control method, there referred to as the 
“saturated valve" method of modulation. 
Since when the valve is saturated, the current 
flowing through it remains constant when the 


applied voltage in its anode circuit is varied 


over fairly wide limits, it follows that it will 
similarly remain constant with respect to 
smaller variations of voltage, such as comprise 
the ripples of a rectified current, or the 
commutator ripples normally existent in the 
voltage of D.C. supply mains. 

To effect a smoothing in this way it suffices 
to connect a valve in series with the H.T. 
supply circuit and to arrange for it to be 
saturated just as was done in connection with 
the modified “ choke control" method de- 
scribed above. When the proper adjustments 
are obtained it will be found that the voltage 
ripples have been smoothed out to a con- 
siderable extent. 

A very similar effect may be obtained 
by using a three-electrode valve of the usual 
tvpe for the series valve, and instead of con- 
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necting the grid to the anode, connecting 
it to a suitable battery to maintain an appro- 
priate positive potential on the valve grid. 
The effect of this is to saturate the valve as 
regards changes of voltage applied in the anode 
circuit, just as if the filament has been dimmed, 
but with the advantage that the total emission 
is not at the same time reduced. The full 
advantages of the method are thus obtained 
without the need for an excessive voltage 
drop in the series valve, or a restriction 
of the total H.T. current that it is possible to 
draw through the valve. 

It may also be mentioned in parentheses 
that the use of a positive voltage applied to the 
grid of the series valve could also be used for 
the saturated valve modulation method de- 
scribed above in lieu of the dimming of the 
flament that should otherwise be resorted 
to to secure the necessary saturation conditions 
in the series valve. 

A demonstration was given of this effect by 
means of such a valve connected in series with 
the plate circuit supply to a low frequency 
amplifier, on the output side of which a loud- 
speaking telephone was connected. By 
dimming the filament of the series valve, or 
increasing the positive voltage applied to ite 
grid the ripple on the supply circuit was 
almost completely eliminated, while in the 


latter case retaining the full value of the 
emission current. 


It is possible to derive the necessary H.T. 
for the valve transmitter from a step up trans- 
former run off a low voltage battery with a 
suitable interrupter in the primary circuit, as 
employed in an ordinary induction coil. 
Such an apparatus has been manufactured 
commercially by the de Forest Co., and has 
been called by them a “ Buzzer Radiophone."' 
It is evidently suitable only for the sort of 
power outputs that are available for our use, 
and could not be emploved for high power 
work in the same form. I, personally, have 
not tested such an apparatus, but given proper 
smoothing circuits, it should be quite feasible, 
and it would be interesting to have details ofthe 
results obtainable from anvone who has used 
such a set. 

11. Duplex Working. 

One of the greatest problems still out- 

standing in the realm of radiotelephony 
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Fig. 20. A simple duplex radiotelephone. M is 
the transmitting microphone ; T = receiving tele phones. 
both in the commercial and in the experi- 
mental field, is that of duplex working. A 
simple circuit that may be used for this 
purpose is shown in Fig 20, but it should be 
noted that the .valve is oscillating for re- 
celving—a bad arrangement to secure good 
speech. It is, however, possible to carry on a 
Conversation in both directions over a short 
range by such a method, although the 
articulation leaves much to be desired. The 
use of an oscillating receiver also causes 
disturbance to others attempting to receive 
signals in the vicinity. A similar, but slightly 
better, arrangement is shown in Fig. 21. 

As regards more complicated methods, 
mention may be made of the use of a balancing 


E 
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Fig. 91. Alternative arrangement of Fig. 20. 


aerial, a method which is about the most suc- 
cessful of anv at present devised and available 


- for use in a radio station of limited size. A 


circuit arrangement that has given good 
results with low power sets is shown in Fig. 
22. This at first glance seems a little com- 
plicated, but closer inspection reveals it 
merely as ‘a transmitter with modulator 
valve on the left, and a receiver on the right, 
coupled together by the balancing coil L, La, 
which is tapped at its mid point. Equal 
currents fow through the two halves of this 
coil, so that the transmitter produces no 
resultant direct effect on the local receiver.* 
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E Some further details of a set of this type may 
be found in the Radio Review, 1, pp. 751-753, 
December, 1920. 
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An instrument made up on these lines is 
illustrated in Figs. 23 and 24. 

The field of duplex working is, however, a 
very little explored one, particularly as regards 


Fig. 23. Transmitting unit of apparatus shown in Fig. : 
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the low-power conditions under which we 
work, and I hope that those of you who are 
in possession of transmitting licences for 
telephony will test out arrangements of this 
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type, and so determine the best constants to 
be used for the various parts. 
12. Receiving Apparatus. 

So far I have hardly said a word with regard 
to receivers, as these do not involve any 
radical departure from those we are in the 
habit of using for other purposes, except in 
so far as duplex working is concerned. It is 
essential, however, if good articulation is 
desired, to avoid the use of too much low 


frequency amplification. High frequency 
amplification is always preferable when any 
amplification is necessary. The receiver 
also must be kept from oscillating, and no 
separate heterodyne is required. A small 
amount of reaction is not unduly harmful 
provided the set is kept from the oscillating 
condition. (One exception to this rule’ has 
been mentioned under Section 11, but it is 
not an arrangement to be encouraged.) 


Fig. 24. Receiver unit of apparatus shown in Fig. 22, 


This unit also contains the artificial balancing aerial. 
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In conclusion, I would express a hope that 
I have been able to indicate a few useful 
points in connection with the experimental 
study of modulation methods for radio- 
telephone transmitters, and to point out a few 
directions in which useful work may be done 
in developing reliable low power sets for 
amateur use. I would also like to emphasise 
the necessity of not neglecting the efficiency 
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of the whole set, and the desirability of striving 
to Increase it as much as possible, as by this 
means not only will better communication be 
obtained, but less interference will be caused 
to other workers in the immediate neighbour- 
hood. Accurate measurement of all quan- 
tities will help in this direction as compared 
with the cruder, but perhaps more prevalent, 
“trial and error " methods. 


A SIMPLE GRID LEAK 


READER of The lirsess World, 

Mr. V. Auckers, of Sweden, has 
supplied us with a description of a very simply 
constructed grid leak, which gives good results. 
A specimen grid leak was forwarded with 
his letter and this gave satisfaction under 
test. 

‘The method of construction is as follows. 
A piece of ordinary slate pencil, about four 
centimetres long and five millimetres thick, 
is obtained. 


A h aaa SS 
-— * - 
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Two coatings of indian Ink are then given 
to the ends as shown in A of the figure. 


Two strips of thin copper or brass, 5 milli- 
metres wide are then bent round the slate 
pencil, over the indian ink, care being taken 
not to rub off the ink. “The bands of metal 
should then be soldered up to fit tightly to the 
rod. Now measure off a distance of l centi- 
metre in the middle of the rod and give two 
coatings of indian ink to the space on either 
side of this right up to the metal bands, as 
shown in B in the figure. The indian ink 
should be encouraged to run under the bands 
of metal to improve the contact. The next 
operation is to draw with a match a straight 
line of indian ink across the blank space 
in the middle of the rod, as shown in B 
in the figure. "This line should be 2 milli- 
metres thick, When all is dry two coatings 
of thin shellac should be given, avoiding 
the metal bands. 

Now fit up the grid leak in position, and 
with a penknife remove a little of the “ Line," 
bit by bit, till the resistance value is increased 
to exactly that which is required. The 
knife scratches should now be shellaced over 
avain, and the grid leak is complete. 
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AUTOMATIC PRINTING OF SIGNALS RECEIVED BY WIRELESS 


Above is a reproduction of some tape printed with the apparatus described in the article with the above 
title in the May l4th issue of The Wireless World. 
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A GOOD TWO-VALVE CIRCUIT FOR TELEPHONY 
Bv G. P. Kenpatt. 


N common with, I suppose, the majority 

of British amateurs it has long. been. my 
ambition to find a simple circuit giving 
good and reliable reception of the twice- 
weeklv Hague concerts. With this end in 
view I have tried many circuits, always 
limiting myself to two valves. (Of course, 
its easy enough to get them with four or 
five H.F. amplifiers, but I wanted a circuit 
suitable for the amateur of limited resources.) 
Until quite recently results were not such as to 
satisfy me. Always, it seemed, to get suf- 
ficiently loud signals (in Leeds) something 
had to be sacrificed, either clearness or selec- 
tivity (generally both !) if only two valves 
were to be used. Recently, however, I have 
devised a circuit that meets requirements very 
well. I propose to give a brief description of 
this circuit, for I think it will be new to 
many readers of The Wireless World. 

The first valve (see diagram) functions as a 
high frequency amplifier, its anode circuit 
containing capacity and inductance, with 
reaction coupling into the aerial circuit. 
Across this tuned circuit is connected a 
leakv-condenser rectifier, the position of 
whose grid leak should be noted. ‘The fixed 
condenser C, also is important ; it should be 
of fairly large capacity, though the actual 
value is not at all critical. (I find a telephone 
condenser quite O.K.) Cp the telephone 
condenser is, I find, essential to good results. 

Since I am addressing myself particularly 
to the newly-fledged amateur it may be helpful 
to give some suitable capacities for the various 
condensers :— 


C, variable up to 0-001 mfd. 

C, » » 0.0003 ,, : 
C, fixed 0-001 to 0-01 mtd. 
Ci 0-001 " 


39 

To tune in PCGG proceed as follows :— 
First tune both circuits (7.e., aerial and plate) 
to 600 metres, which wavelength is chosen 
because there are always plenty of spark 
signals to be heard, and it may consequently be 
readily found, especially if the aerial circuit 
adjustments have been previously ascertained 


with a simpler circuit. “Tune carefully to 
one particular station, and then tighten the 
reaction coupling until the set just oscillates 
and spark signals come in hoarsely. Now 
proceed to add inductance to both circuits, 


Circuit Diagram. 


a little at a time, at each increase searching 
round with the condensers until the howl of 
PCGQG"'s carrier wave is heard. While doing 
this it may be necessary to tighten the reaction 
a little, to maintain the circuit in oscillation. 
(To ascertain whether the set is oscillating, 
touch the aerial terminal with the. finger— 
a sharp click should be heard.) "The object 
of the preliminary tuning to 600 metres is to 
ensure that such an adjustment of reaction 
coupling is obtained as to make the set oscillate 
only when its two circuits are tuned to the 
same wavelength, thus providing an indication 
of correct tuning. 

Having found the carrier wave, increase 
the amount of lL, in circuit and corre- 
spondinglv decrease C, as much as possible 
leaving onlv such an amount of capacity in 
circuit as will serve for final fine adjustments. 
Now tune to the silent point of the howl 
and weaken the reaction until oscillation 
just ceases. The concert will then be heard 
and will be much improved by final correction 
of the adjustments of C,, C, and reaction 
coupling. These being somewhat critical 
it is a great advantage to have long handles 
to C, and the reaction coil. (C, is not so 
critical.) For the same reason, and others, 
it is desirable to have the coil R spherical 
and to rotate within a cvlindrical L} "This 
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arrangement is vastly superior to a cylindrical 
coil to slide within Lg. 

As regards the possibility of causing 
interference by the preliminary adjustment of 
this circuit I do not think the risk is serious, 
because, unless the coupling is far too tight, 
the amount of energy radiated is much less 
than in the case of the much abused auto- 
dyne circuit. Besides, with a little practice, 
the adjustment is over in a few seconds and 
the circuit is then operated non-oscillating, 
when it is of course impossible to cause 
any trouble at all. 

In conclusion, I may add that this circuit 
is, in my experience, almost ideal for spark 
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and telephony, though not very good for 
C.W. Its great feature is its quietness and 
freedom from jamming.  X's are noticeably 
reduced, and my great enemy—humming 
from A.C. mains—is cut out entirely. In- 
deed, when no signals are coming in and X’s 
are moderate, the circuit sounds positively 
[17 dead.” 

If three valves can be used the addition of 
the third as a note magnifier gives the finest 
three-valve circuit I have ever tried for the 
types of signals mentioned above. With it on 
my 100 ft. single wire aerial Budapest (HB) 
spark set is readable all round a good-sized 
room. 


(EDITOR’S Note: The circuit described and shown in the diagram is of course merely a simple form of direct 
coupled autodyne receiver, It should therefore be used for as short a time as possible in the oscillating condition. | 


RADIOTELEINSCRIPTION 
By Austin Riv. 


HE following is a description of apparatus 

designed and constructed by myself, 
which permits of the transmission of writing 
or drawings by wireless. 

It is possible, with this apparatus, to 
transmit matter, written upon a surface 
measuring 9 by 12 cms, in about four minutes. 

Referring to Fig. 1, it will be seen that 
the transmitter and receiver consist essentially 
of two cylinders revolving at a constant 
speed. In the apparatus here shown both 
the transmitting cylinder and the receiving 
cylinder are synchronised in speed, since 
they are rotated by the same electric motor, 


Fig |. 
The Complete Arrangement. 


but for transmission over a distance it would 
be necessary to utilise some means of syn- 
chronising the two if driven by independent 
motors. 

In preparing matter for transmission the 
procedure is as follows :—Referring to Fig. 2, 
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Fig. 2 


A larger view of the Transmitter. 


the cylinder is of copper and is written upon 
with insulating ink. Fig. 4 shows the 
diagram of the arrangement. ‘The point P 
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P is moved along as the cylinder revolves, 
and ultimately the whole surface of the cylinder 
is thus traversed by the point P, and wherever 
this point comes in contact with the inscription 
on the cylinder a signal is transmitted. 


Fig. 3. 
A larger view of the Recorder. 


makes contact on the copper cylinder whilst 
the latter is rotated, but when the point P 
comes in contact with insulating ink on the 
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Y : Fig. 5. 
= | Circuit diagram of Recorder. 
For reception, the receiver cylinder, shown 
in Fig. 3, is covered with white paper and the 


mode of operation is clearly indicated in the 
diagram given in Fig. 5. 
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Fig. 4. Meee s 
Circuit diagram of Transmitter. re oro A BY dti ar 1 
gap supplied by an in- 
cylinder the contact is broken and the electro- duct oil. 
y denar duction Coil. 
magnet R releases the lever, which, in turn, i 
closes the circuit, which operates the induction Fig. 6. 
coil. By a suitable arrangement the point A specimen of Reception. 
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Fig. 6 shows a message and drawing exactly 
as it is reproduced by the receiver. This 
matter was transmitted in about five minutes. 

Epiror’s Note.—The arrangement des- 
cribed above is utilising a spark coil for 
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transmission and a coherer for reception. 
It would be a comparatively simple matter 
to arrange other circuits, complying with 
the conditions of the P.M.G’s. license, to 
produce the same or better results. 


WIRELESS CLUB REPORTS 


NOT E.— Under this heading the Editor will be pleased to give publication to reports of the meetings of Wirelesa 
Clubs and Societies. Such reports should be submitted without covering letter in the exact form in which they 
are to appear and as concise as possible, the Editor reserving the right to edit and curtail the reports 4f necessary. 
The Editor will be pleased to consider for publication papers of unusual or special interest read before Societies. 


The Wireless Society of London. 


A meeting of the Wireless Society ef London 
was held on Monday, May 2nd, 1921, at the Royal 
Society of Arts, John Street, Adelphi, London. 
In the absence of the President, the chair was taken 
by Mr. A. A. Campbell Swinton (Past President) 
at 8 p.m. 


After the minutes of the last meeting had been 
read by the Secretary, and confirmed by the meeting, 
the Chairman called upon Mr. Philip R. Coursey, 
B.Sc., to read his Paper entitled ` Experimental 
Wireless Telephony." (For a full report see 
pege 127 of this issue.) At the conclusion of the 
discussion (see next issue) which followed the 
reading of the paper, the Chairman announced 
that the following candidates whose names had 
been ballotted for by the meeting had been duly 
elected to membership of the Society :—MEMBERS : 
Albert Hart, Ronald L. Latcham, Owen F. Puckle. 
C. F. Elwell, James W. Ellam, Lieut. W. G. Fuge, 
William H. Griffith; and ASSOCIATE MEMBER: 
Maurice G. Puckle. 


The meeting adjourned at 9.40 p.m. 


North Middlesex Wireless Club. 
(Affiliated with the Wireless Society of London.) 


A meeting of the North Middlesex Wireless Club 
was held on April 20th at Shaftesbury Hall, Bowes 
Park, with Mr. C. W. Beckman in the chair. After 
the usual formal business, he called on Mr. A. J. 
Dixon to describe the Mark III long-wave tuner 
which he had brought for exhibition. Mr. Dixon 
had also provided himself with the internal works of 
another similar tuner, which he described as 
** junk," and this he took apart to show its construc- 
tion. At the close of his lecture the instruments 
were connected to the Club's aerial, and signals 
were received. 


At another meeting Mr. W. A. Saville gave an 
address on winding '' Basket " and '** Honeycomb " 
coils. Mr. Saville had provided himself with a 
supply of the formers he had made for his own use 
and some wire ; also several coils in various stages 
of manufacture. Mr. Saville was listened to with 
great interest, and gave members a number of very 
useful tips on the construction of this class of 
inductance, which, he considers, is practically as 
efficient as the cylindrical type and much more 
convenient to handle. Certainly he gets very good 
results on his set, as several of the Club's members 
can testify. 
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Particulars of the Club may be obtained from the 
Hon. Secretary, Mr. E. M. Savage, Nithsdale, 
Eversley Park Road, Winchmore Hill, N.21. 


Dartford and District Wireless Societv. 
(Affiliated with the Wireless Society of London.) 
There was an excellent attendance of members 

and staff of Dartford Grammar School at the usual 
fortnightly meeting, held on Friday, May 6th, 1921, 
the occasion being a demonstration lecture by 
Captain W. R. H. Tingey, of Hatton Garden, 
London, on ‘‘ Single Valve Reception.” 

Dr. Miskin presided, with Mr. J. R. Smith, 
A.M.I.E.E., Vice-President. 

Captain Tingey dealt with all details in connection 
with the construction, erection and working of 
amateur receiving stations in a very excellent and 
instructive manner. The various questions put 
to him during the progress of his lecture proved 
that his remarks and detailed instructions were 
being very keenly followed by his audience. 
Some excellent signals were received on the instru- 
ments kindly brought by the lecturer, the 
4-valve amplifier and loud speaker rendering the 
signals audible throughout the room, and adding 
further interest to the proceedings. 

At the conclusion of the lecture Dr. Miskin, in 
proposing a vote of thanks to Captain Tingey, 
spoke of the educational value of the lecture 
and of the very excellent manner in which the 
various details had been explained. Mr. J. R. 
Smith, A.M.I.E.E., Vice President, in seconding 
the proposition, fully endorsed Dr. Miskin's state- 
ments, adding that the future possibilities of wireless 
were such that a vast field for research was open 
to the amateur experimenter. 

Mr. Prichard, physics master of the School, 
tendered the thanks of the school staff to the 
Dartford Wireless Society for the invitation to 
attend the lecture, and to Captain Tingey for the 
valuable and instructive information rendered. 

Captain Tingey replied, and the meeting 
terminated at 10.30 p.m. 

Hon. Secretary and Treasurer, Mr. E. C. Deavin, 
84, Hawley Road, Wilmington, Dartford. 


Croydon Wireless and Physical Society. 

(A filiated with the Wireless Society of London.) 

The May meeting of the above Society took place 
on Saturday, May 7th, at the Croydon Central 
Polytechnic. Owing to the sudden indisposition 
of Mr. Reynolds the lecture on *' Polarised Light "' 
was cancelled, and Mr. G. J. Hibbert, F.R.P.S., 
came forward at extremely short notice with a 
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most interesting lecture and demonstration on 
* Recording Natural Colours." 

In view of his departure for France, Mr. C. 
Harrison resigns his position of Honorary Secretary, 
and the Society recorded their appreciation of his 
work and interest by placing his name among the 
list of vice- presidents. 

Mr. E. M. Spink was elected as Honorary 
Secretary, and requests that all communications 
should now be addressed to him at 18, Piccadilly, W. 


The Cardiff and South Wales Wireless Society. 
( A ffiated with the Wireless Society of London.) 


A general meeting of the Society was held at 
headquarters, the Technical College, Cardiff, on 
"Thursday, April 18th, Mr. E. G. Farrow in thechair. 

A lecture was given by Mr. A. W. M. Dyke on 
** Phantom Telegraphy,” which was both instructive 
and interesting, though the lecturer explained that, 
owing to the scope of the subiect, only a brief 
outline could be given in the time at his disposal. 
It was explained how telephone and telegraph 
circuits could be superimposed on other existing 
lines and conductors without interfering with the 
original working of the latter. Drawings were 
also issued to each member showing some of the 
various forms superimposed could take. 

In conclusion & hearty vote of thanks was 
accorded the lecturer, 

Owing to the possibility of the Wireless Depart- 
ment of the Technical College permanently closing 
down in July, members have been requested to 
make enquiries as to the possibility of obtaining 
other suitable headquarters before that date. 


Wireless and Experimental Association. 

(Affiliated with the Wireless Society of London.) 

At a meeting of the above Society on April 27th, 
Mr. Kirkby exhibited and demonstrated a five- 
valve detector and amplifier, which he had designed 
and constructed. It was neat and workmanlike 
in appearance, and left nothing to be desired by 
way of operation when connected to the Club aerial. 
It is hoped that a photograph will be made so that 
others than those who were fortunate enough to 
be present may form an opinion of its appearance, 
at least. 

At a meeting held on May 4th, Mr. Selden 
exhibited and demonstrated à Morse inker, which 
he had converted into an automatic buzzer, and the 
members 8at round and wrote down the inessage 
punched on the paper tape, revelling in the perfect 
Jetter formation and spacing so different from the 
«tuttering staccato of the ordinary wireless operator. 
Mr. Sharman, of the British School of Telegraphy, 
had helped Mr. Selden considerably with his work, 
and the result was quite successful. 

Mr. Nicholson had been presented with a small 
piece of wireless apparatus by Mr. Claud Wilcox, 
of Warminster, as a memento of his receiving the 
latter gentleman's message of 12j watts over a 
distance of 100 miles. 


Derby Wireless Club. 
(Affiliated with the Wireless Society of London.) 
During May and June meetings will be held on 


the first and third Saturdays at 7.30 p.m., at 
Mr. Lee's, The Court, Alvaston, Derby. 


Manchester Wireless Society. 


A general meeting was held at the Headquarters, 
Albion Hotel, Piccadilly, on April 27th, at which 
the work of the past session was reviewed and future 
progress discussed. On April 30th the Society 
conducted a ramble in the neighbourhood of Hale. 
Three portable sets were erected at different 
points and splendid results obtained in reception 
from standard stations. <A congratulatory message 
from Paris to the Luton Wireless Society was 
intercepted. The same evening a transmission 
took place from headquarters, using one valve and 
200 volts H.T., and this was received at a point 
20 miles distant. "Telephony was also tried with 
fairly good results up to 7 miles. Further trans- 
missions have been arranged, and the Hon. Secretary 
will be glad to hear from any amateur who receives 
the same. The Society's call sign is “ 2FZ." 
Commencing on Wednesday, May lith, meetings 
wil be held once a fortnight at headquarters, 
in addition to which a series of outings has been 
arranged for the summer.session. The first of these 
is in the neighbourhood of Knutsford, on May 28th, 
when further experiments will be conducted with 
portable sets. 

Hon. Secretary, Mr. E. Samuels, 1, Parkwood, 
Victoria Park, Manchester. 


Plymouth Wireless Society. 


A meeting of the Plymouth Wireless Society was 
held at the Plymouth Technical College, on Friday, 
April 22nd, 1921. Mr. W. S. Templeton M.A., 
B.Sc., A.M. LE. E., occupied the chair. 

Mr. L. E. Currah gave an interesting lecture on 
how to make a valve receiving set. He 
demonstrated the methods he had employed in 
making condenser, honeycomb inductance coils, 
grid leak, etc., in his own valve detector, which 
he had kindly brought with him. Many stations 
were easily received, showing the practical value 
of his own workmanship. It proved an excellent 
address, and at its conclusion. Mr. Currah was 
unanimously elected a member of this Societ y. 

A letter was read from Mr. A. C. Harwood, 
an ex-student of this College, requesting to become 
a member. He was duly elected; the secretary 
stating what great pleasure it gave him to receive 
letters from ex-students of this College. 

A meeting was held on Friday, 
Mr. W. J. Lewarn in the chair. 

Mr. J. A. Nicholson, A.M.I.E.E., gave a 
most interesting lecture on * Wireless Receivers 
and Receiving Circuits." 

A Marconi magnetic detector, a No. 31 crystal 
detector and three-valve amplifier being at the 
disposal of the Society and demonstrated on by the 
lecturer, the practical interest in the subject was 
greatly increased. This lecture was greatly 
appreciated by all members of the Society, and a 
vote of thanks was passed to Mr. Nicholson. 

At this point Mr. H. P. Mitchell requested that 
his resignation from the post of Secretary be 


April 29th. 


accepted. All present regretted this step, and Mr. 
Mitchell was asked if he would reconsider his 
decision, but he having declined, nominations 


were called and voted on, with the result that 
Mr. W. C. Bodle was elected as Secretary. 
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City and Guilds Wireless Society. 


At a meeting on May 4th, Mr. H. Andrewes 
gave his experiences in the construction of wireless 
apparatus, from the first crystal set onwards. 

He concluded a most interesting description 
with a demonstration, signals being made audible 
all over the room by means of his loud speaker 
and a German 4-valve amplifier, very kindly lent 
by Messrs. the R.M. Radio Co. 

The meeting was adjourned after the usual 
discussion. 

Luton Wireless Society. 


On Saturday, April 30th, a most successful 
exhibition was held in the hall of the Hitchin 
Road Boys’ School, the headquarters of the Society. 
The exhibition was opened at 3 p.m. by the 
President, Mr. W. H. Cooke, A.M.LE.E., in th, 
presence of a large company of members ang 
visitors. 


Photo A. P. Cook, Luton, 
Receiving the Eiffel Tower Message. 


The exhibition was divided into four sections, 
one being devoted to junior members, another to 
senior members, a third to exhibits by well-known 
makers, and the fourth to exhibits of general 
scientific interest. 
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The junior exhibits were simple in scope, but 
numerous, showing the educational value of 
wireless in the school curriculum, leading, as it 
does, to the encouragement of wider interest in 
science and world knowledge, and to greater 
power, ingenuity and initiative in mechanical 
and constructive work. Charts and lists were 
shown to illustrate the names and positions of 
several hundred stations, ship and land, picked up 
by the boys on the school receiving set. 

The amateur section consisted mainly of short- 
wave tuners and receiving sets, exhibited by 
members. Among the professionally constructed 
exhibits were accessories by the Amateur Supplies 
Association; tuners, panels, etc., by Messrs. 
Butler & Co.; valve panel, by R. H. Tingey ; 
B.T.H. set, by Messrs. Burnham & Co.; 3-valve 
set and loud speaker, by Messrs. Read & Co. ; 
relay and loud speaker, by Messrs. Brown & Co. 

Two demonstrations were given by the re- 
presentative of H.P.R. Wireless Co., on amplifying 
long and short wave receiving sets to interested 
audiences. 

Popular demonstrations with X-rays were given 
by Mr. Shoolbred, A.M.I.E.E., with apparatus 
kindly loaned by the local hospital. 

At 5 p.m. all interest was centred on the expected 
message from Eiffel Tower, sent by courtesy of 
General Ferrié. Owing to the vagaries of an 
amplifier the numerous visitors were unable to 
hear the message through the loud-speakers, but 
it was successfully received on an amateur set by 
four operator-members (see photo.) The message 
was announced by the President, as follows :—- 

“ Eiffel Tower Radio-telegraphic Station 
sends to Luton Wireless Society an expression 
of the most cordial fraternal greetings with 
best wishes for success and prosperity.” 


A radio-telegram was immediately dispatched 
by the President, thanking General Ferrié for his 
kindness to the Society, and reciprocating his 
good wishes. 

At intervals parties were conducted round the 
exhibition by the Hon. Secretary, and at 7 p.m 
& short popular lecture was given by Mr. L. W. 
Pullman, of London. Telephony was received and 


A Luton Wireless Society Group. 


The tall T in the centre is the Chairman, Mr. 


Photo A. P. Cook, Luton. 


F. Mander, B.Sc., on his right is the President, 


Mr. W. H. Cooke, A.M.I.E.E., and on his left the Hon. Secretary, Mr. W. F. Neal. 
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the loud speakers made signals from high-powered 
stations audible to all. 

Among the 600 visitors who attended in response 
to invitations were members of the Education 
Committee and the Mayor of Luton, who made an 
appropriate speech during the interval. 

Many new members were attracted to the Society. 


Cambridge and District Wireless Society. 


At & meeting of the Cambridge and District 
Wireless Society, held at the reading room of the 
Photographic Society, Ram Yard, at 8 p.m., on 
May 4th, there was evidenced the growth of the 
Society by the number of new members that were 
present. The secretary was asked to apply to the 
Secretary of the G.P.O. for permission for the 
Society to use a portable set for demonstration 
purposes at future meetings. The Chairman, 
Mr. W. S. Farren, promised to give a lecture at 
the next meeting ; subject, '' First Principles of 
Wireless Telegraphy." Members promised to bring 
apparatus for demonstration purposes. 

The formal business was then concluded, and the 
various pieces of apparatus brought by different 
members were demonstrated and commented upon. 
One piece drew attention which was made according 
to the constructional article in T'he Wireless World, 
* A Long-range Single Valve Receiver." The 
meeting was then concluded. Intending members 
please apply to the Secretary, Camden House, 
Park Terrace, Cambridge. 


The Lowestoft and District Wireless Society. 


On April 19th a paper was given on “ Masts and 
Aerials,” by Mr. C. Chipperfield, whose long 
experience with both fixed and portable masts 
enabled him to give a very pleasant and instructive 
evening. 

On April 26th a paper was given on ** Long and 
Short Wave Receiving Apparatus," and judging 
by the many questions asked the lecture was 
greatly appreciated by all present. 

At a meeting of the Committee on the 26th ult. 
it was decided to alter the rule for membership 
as follows:- ''Intending members to be proposed 
by two full members and passed by the Committee. 
Persons with a good knowledge of telephony and 
telegraphy, but are not holders of P.M.G.'s licence, 
to be admitted as associates. 

"'That all members’ licence numbers to be 
registered with the Club. That a library be 


established and books to be loaned to members 


at the fee of 2d. per book per week." 

The Club single-valve receiver is now nearing 
completion ; in the meantime a list of interesting 
lectures and demonstrations has been prepared 
for future meetings. 

All persons interested in the Society's doings ure 
invited to apply for particularstothe Hon. Secretary, 
Mr. L. Burcham, * Gouzeacourt,’’ Chestnut Avenue, 
Oulton Broad. 


Tunbridge Wells and District Wireless Society. 

This Society was formed on April 14th for the 
furtherance of all matters connected with wireless 
telegraphy and allied subjects, and to promote 
intercourse and exchange of ideas among experi- 
menters in those sciences. The membership is 


increasing at a satisfactory rate, and a room is 
now being sought out for the exclusive use of 
members at all times: an aerial and apparatus is 
to be installed. 

Our members’ stations are dotted over an 
extensive area round (and, of course, including) 
Tunbridge Wells, and are variously equipped. 
Most of us are enthusiastic amateurs, but a few are 
highly skilled electrical engineers, and one or two 
are fully trained and experienced operators, and 
we are all ready to help and to learn. 

Prospective members are invited to apply for 
further particulars to the Hon. Secretary and 
Treasurer, Mr. William H. Glaser, M.A., 4, Vale 
Avenue, Tunbridge Wells. 


Ilford and District Radio Society. 

On Friday, April 22nd, the inaugural meeting 
of the above Society was held at the home of Mr. 
Vizard, 12, Seymour Gardens, The Drive, Ilford, 
when about 20 wireless enthusiasts were present. 

Owing to the great difficulty in securing a room 
for meetings, our Hon. Secretary, Mr. Vizard, 
kindly offered the use of his house until the Society 
was able to locate suitable premises. 

Wireless men in the district wishing to join, 
and those interested, are invited to communicate 
with Mr. Vizard, or call at the above address any 
Tuesday evening. 

Woolwich Radio Club. 

A general meeting of the above Club was held 
at the Old Mill, Plumstead Common, on Wednesday, 
April 27th, at 7.30 p.m. | 

Both Mr. James—our able Secretary, who has 
looked after the interests of the Club for the last 
year— and Mr. Denny. our Treasurer, have been 
compelled to resign their respective offices owing 
to increasing pressure of business engagements. 

New ofticers were elected as follows :— Hon. 
Secretary, Mr. H. J South ; Assistant Secretary, 
Mr. A. C. Beeson; Treasurer, Mr. G. Dowling ; 
Committee, Messrs. Exeter, Franklin, Frazer, 
Coverley and Nayler. 

It was resolved to change the night of meeting. 
In future the Club will meet at their Headquarters, 
the Old Mill, Plumstead Common, at 7.30 p.m. 
A class in buzzer practice for those amateurs 
who wish to improve their code reading will occupy 
the first half-hour. Mr. Exeter and Mr. S. Hewetson 
have kindly offered to preside. After that the 
time will be devoted to reception of messages 
on the Club set, which comprises a 3-valve high 
frequency set, a 4-valve low frequency amplifier, 
and a separate crystal set. 

An endeavour is going to be made to get the 
Dutch concerts; several members report having 
heard them on their own sets. On the last Thursday 
in each month the meeting will not be held, but 
members will attend at the Woolwich Polytechnic 
at 7.30 p.m. on the Friday instead, when lectures, 
papers and discussions will be arranged, as well as 
an exhibition of our own members’ amateur 
apparatus. 

As our aerial had suffered damage during the 
recent rough winds, several members attended on 
Saturday afternoon, April 30th, and re-erected it. 
Signals were quite O.K. immediately on connecting 


up. 
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Any interested in wireless in the Woolwich 
district are heartily invited to attend our meetings, 
or the Hon. Secretary, Mr. H. J. South, B.Sc., of 
42, Greenvale Road, Eltham, would be pleased 
to meet them by appointment at his house any 
evening that is convenient. 


The Radio Society of South Africa. 
(Cape Provincial Branch.) 


The monthly meeting of this Society was held 
at the University, Cape Town, on the evening of 
March 24th, there being a fair attendance. After 
the usual business had been concluded, Mr. L. 
Buckley Bridge read a very interesting paper 
upon the construction of a receiving set having a 
range of 150-800 metres, and using crystal detection. 
The speaker dealt completely with each component, 
and furnished constructional details for the benefit 
of those members wishing to make the set. Various 
diagrams were given. 

Telephony is being seriously taken up by the 
more advanced members, and the results are good. 
Fifty-watt transmitting valves with grid control, 
associated with the auto-transformer type of 
transmitter, seems to be the most favoured scheme 
at present, but choke control with loose coupling 
is likely to prove a serious competitor shortly. 

Meetings of the Society are held on the last 
Friday of each month. Persons desiring in- 
formation should communicate with the Provincial 
Hon. Secretary (Mr. A. T. Stacey), P.O. Box 2055, 
Cape Town. 

A Wireless Club for Dundee. 

We have been asked to announce that a Wireless 
Club is being formed for Dundee and district. 
Those interested are invited to communicate with 
Mr. A. MacLeod, 13, Magdalene Yard Road, 
Dundee. 
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Walsall Amateur Radio Club. 
17, White Street, 
Walsall. 


To all Members. April 20th. 


Gentlemen, 


Your Committee have instructed me to inform 
you that in future meetings of the Club will take 
place at the Crescent Cabinet Works (Messrs. J. J. 
Adams), and will be at the following times: 

Monday, 7.30 p.m. to 9.30 p.m. 

Wednesday, ,, P 

Saturday, 7.0 p.m. to 9.30 p.m. 
The new room is well equipped, containing 4-valve 
amplifier, loud speaker, experimental circuit for 
members’ own instruments, charging board, rectifier, 
accumulators, work-bench, and buzzers, etc. 

The Committee hope that all members will unite 
in increasing the membership of the Club, and 
in making known its new advantages, and, last but 
not least, in giving them their active support by 
being present on Club nights. 


(Juniors only). 


Faithfully yours. 


E. W. BRIDGEWATER, 
Hon. Secretary. 


Leeds and District Wireless Society. 


At a meeting of the Society on Friday, April 22nd, 
it was decided that an exhibition of apparatus 
should be held on Friday, May 6th, in the Society's 
rooms, and that the same evening a general meeting 
should be held to decide whether or not the Society 
should go into recess for the summer months 

Particulars of the Club may be had from the 
Acting Secretary, Mr. S. Kniveton, “ Brooklands,” 
Altofts, Normanton. 


THE MAKING OF WIRELESS APPARATUS 
THE CONSTRUCTION OF LOW FREQUENCY MAGNIFIERS—Part I. 


S a preliminary to the design of a two- 

valve low frequency magnifier consider 
briefly the function of the intervalve trans- 
former upon which the success of the mayniher 
depends. By means of this transformer the 
changes in the anode current of the first 
valve are reproduced, as voltage changes, 
on the grid of the next valve and control 
the anode current of this valve. The 
current changes are very small and are at 
low frequency, therefore, in order to obtain 
a fairly strong magnetic field, the winding 
through which this current flows must have 
a large number of turns. The voltage 
change across this, the primary winding, will 


only be of the order of one volt, and iere 
in order that this voltage may be reproduced on 
the grid of the next valve the secondary 
must have at least the same number of turns 
as the primary winding. [It Is then a one 
to one ratio transformer. Sometimes trans- 
formers with ratios of two or three to one 
are used, in which case the secondary must 
have two or three times the number of turns 
of the primary. In many instances they are 
found to give no better results than one to 
one transformers. This is generally due to 
having insufficient primary turns. A one to 
one transformer with a good primary winding 
will give better results than a three to one 
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THE MAKING OF WIRELESS APPARATUS 
WIRE ‘TABLE. 


Gauge - - 42 43 
Diameter Bare - 0-0041in. 0-0036 in. 


0-0032 in. 


44 45 46 . 41 
0-0028in. 0-0024in. 0-0020in. 


Diameter Covered 0-00525 in. 0-00485 in. 0-00445 in. 0-00405 in. 0-00365 in. 0-00325 in. 


Turns per inch 
Covered 
Resistance per 


191 206 


225 241 214 308 


1,000 yds. 1910 ohms 2360 ohms 2990 ohms 3904 ohms 5314 ohms 7652 ohms 


Length of Bare 


Wire per | oz.* 428 yds. — 530 yds. 


670 yds. 


875 vds. 1190 yds. 1650 yds. 


* Note that the covered wire will only be half this length at No. 42 and one-third at No. 47, owing to the 
weight of the covering. 


transformer with an indifferent 
winding. 

There is no definite rule governing the 
best number of primary winding turns, but 
we have found in practice that for an open 
core transformer 10,000 turns is a good 
number to use. Fora one to one transformer 
we shall require 10,000 turns on the primary 
and 10,000 on the secondary. To put this 
number i into a small space, and as the current 
to be carried is very small, it is necessary to 
use very fine wire. 

In practice it is usual to use any gauge from 
44 to 47 single silk-covered or enamelled 
wire. For preference we recommend that 
No. 44 be used, as the saving in space and 
the efficiency with a No. 47 transformer 
does not balance the additional cost (No. 47 
wire costs approximately two and a half 
times as much as No. 44 wire). 

The information in the above table regard- 
ing small gauge wire will no doubt be useful to 
many. It should be borne in mind that the 
thickness of the insulation is almost the same 
with single silk-covered wire and enamelled 
wire. Also remember that all wire tables give 
the weight of wire bare, and that with verv 
hne wires the weight of the covering is 
comparable with the weight of the copper, 
so that when calculating the quantity required, 
due allowance must be made for this. No. 44 
is about half copper and half covering, while 
with No. 47 the proportion is about one 
third copper and two thirds covering. (See 
winding calculation. below.) 


primary 


We will now calculate the length of wire 
required for our one to one ratio transformer 
to be wound on a }-inch diameter soft iron 
core with 10,000 turns of No. 44 S.S.C. 
wire per winding. ‘The length of the winding 
will be 12 in. The winding to be so many 
layers with a sheet of very thin waxed paper 
between each five layers. 

Total turns required, 10,000— Primary. 
Turns per layer — 225 x 1-75 — 390 say. 


Number of lavers — a 26 say. 
Thickness of lavers = 26 x 0-00445 in. 
= Q-1161n. 


Plus five thicknesses of 0-004 in. paper 
= 5 x 0-004 = 0-020 in. 
Total thickness 0-136 in. 

Between the primary and secondary wind- 
ings should be five thicknesses of waxed 
paper—thickness 0-020 in. "The secondary 
winding, having the same number of turns, 
will have the same number of lavers and 


thickness of winding. 
=A 
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Fig. l. 


The approximate dimensions of the trans- 
former are shown in the sketch (Fig. 1,) from 
these it is possible to calculate the resistance 
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of the windings and the weight of wire 
required. | 
Take first the Primary winding. 
., 0-772 — 0-5 
2. 
| = 0.636 in. 
The length of one mean turn is 
| md — m X 0-636 = 2-03 in. 
The total length of wire is the length per 
mean turn multiplied by the number of turns. 
-. Total length = 10000 x 2-03 in. 
— 950 yds. approximate. 
The resistance per yard of No. 44is 2-99 ohms, 
therefore resistance of Primary winding is 
550 x 2-99 = 1640 ohms. 


. 990 
The weight of copper is 670 9? 


Its mean diameter is 0-5 + 


| — 0-82 ounce. 
Allowing for half copper and half covering, 
we shall require 
à x 0-82 = 1-64 ounce 
i.e., say 14 ounces for the primary winding. 
Now for the Secondary 
| 1-08 — 0-81 in. 
2 
= 0-954 in. 
Length of one mean turn = m x 0-945 
= 2-97 in. 
Total length of wire 10,000 x 2:97 in. 
- . e 825 yards. 
Resistance of winding 825 x 2-99 
| = 2470 ohms. 
The weight of copper is 2 OZ. 
670 
= 1-25 ounce. 
Again allowing for half copper and half cover- 
ing we shall require 2 x 1-25 ounce 
— 2-5 ounces. 

Therefore for our transformer we shall 
require 4 ounces of No. 44 S.W.S or 
enamelled wire—1} ounces for primary and 
2] ounces for the secondary. 

For the paper specified to go in between 
each five layers—0-004 ins. thick—use 
cheap writing pad paper which is about the 
right thickness. 

The constructional details of such a 
transformer are shown in Fig. 2. 


Its mean diameter is 0-81 -+ 


THE WIRELESS WORLD 


The primary tube Fig. 3 should be made of 
thick cartridge or drawing paper rolled into 
a stout tube 24 ins. long and $ in. outside 
diameter. The end cheeks should be 14 in. 
diameter, Į}, in. thick, with a $ in. hole 
in the middle. They should be fastened to 


the pririary tube by means of glue or gum. 


L^ n RES WINDING 
[ INSULATION 
MÓN _ RES WINDING 


For winding the tube must be fitted on to 
a wood mandrel which can be fixed in a 
lathe or other winding device. 

Make the wire fast to the tube by tving 
it with several turns of cotton, and wind 
layer by layer. From Fig. 1 it will be seen 
that the winding is not taken to the ends 
of the tube, but that an } in. space is left 
at each end. Between each five layers put 
one turn of thin waxed writing paper which 
will keep the winding level and also serve to 
insulate the layers. When the necessary 
number of turns has been wound on, finish off 
the winding by means of several turns"of 
cotton. 


Cover this winding with five turns of 
thin waxed writing paper, taking care not to 
break off the ends of the first winding. 

Then wind the secondary in the same 
manner and finish it off. 
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H.P.R. UNITS 


HESE Units are designed to enable anyone to build up a 

wireless receiving apparatus of any desired circuit, to include 

any desired section or the whole range of wavelengths in 
modern use, and to apply to the received signals any desired degree 
of magnification. 


They enable the student of wireless phenomena to experiment 
with the various circuits published in the Wireless press, and to test 
such new ones as his skill and ingenuity may devise. - 


Any one of these Units may be used in combination with any 
other suitable apparatus, thus permitting the purchase of just that 
portion which may be needed to complete or. improve a set of 
apparatus already in the experimenter's possession. 


The various Units are uniform in dimensions and general appear- 
ance. The tops are of polished vulcanite. and all brass parts aro 
highly finished and lacquered, the bases being of polished mahogany. 
The workmanship is of the best class inside as well as out. 


The Valve and Condenser Unit which contains several pieces of 
apparatus, is more flexible in its possibilities than any, that has 
hitherto been designed. It meets all the requirements that an 
extensive experience in the experimental laboratory has proved 
desirable. This Unit also enables calibration of any inductance 
assembled with it to be made in direct wavelength figures. 


The Inductance Units are graded in four successive steps, covering 
every wavelength from 150 metres to rather longer than 30,000 
metres. The perfection of the type of coils used in these Inductance 
Units and the development of the proper method of using them in 
valve circuits, have been arrived at only after a great deal of research 
work, the results being embodied in Patent No. 158,455 dated 
January 5th, 1920. The signals obtained with a single valve by 
means of these coils when properly mounted, are stronger than are 
obtainable on previous receiving instruments with the aid of two 
additional amplifying valves. 


Full particulars may be obtained from : 


H.P.R. WIRELESS, LTD. 


Head Office and Demonstration Room : 


CARLTON HOUSE, GT. QUEEN STREET, 
KINGSWAY, W.C.2 
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SUPER-SENSITIVE 


“BROWN” RADIO PHONES 


Latest Improved Adjustable Reed and Diaphragm Types 
LIGHT WEIGHT—10 ozs. 
THE MOST COMFORTABLE AND MOST 
SENSITIVE PHONES IN THE WORLD. 
As used by the British Admiralty. z To be obtained from all Dealers, 


ANY RESISTANCE UP TO 8.000 OHMS FROM 
STOCK. UP TO 24.000 OHMS TO SPECIAL ORDER 


Sole Manufacturers : 


S. G. BROWN, Ltd., Victoria Rd. N. Acton, London, W.3 


Teegrams: " SIDBROWNIX LONDON." Telephone: CHISWICK 1469 


OUR EXPERIENCE 


in the Manufacture of High and 


Low Tension Condensers for all 
Types of Wireless Installations 


IS UNIQUE 
IT IS AT YOUR SERVICE. 


DUCON WORKS, Goldhawk Rd., 
U BILI E Shepherds Bush, London, W.12 
Telephone: - - HAMMERSMITH 1084. 


CONDENSER C? C° Telegrams: HIVOLTCON, PHONE, LONDON. 
Code : - MARCONI INTERNATIONAL. 


All American Enquiries to be addressed— 


DUBILIER CONDENSER CO, Inc. 217 Centre Street, New York. 


VALVE RECEIVERS, AMPLIFIERS AND PARTS 


to make apparatus yourself. 


cain va ony Well. ,000 metres ds E 5 -  Ex-Government L.F. Transformers . 2 " .. 917—- 
ves ep Set of parts to make it "m - §-Plate Variable Condensers : 9/6 
The ‘ Atlantic " 2-Valve Receiver and Amplifier. Resis- Prize Parcels, containing Washers, Screws, Nuts, Terminals, 

tance Capacity Coupled. 400 to Sooo metres 145 - Copper Foil, Mica Ebonite, etc. 5;- 
Fine Signals on Indoor Aerials. Set ot Parts to make this 98 - Slab Induct ' acto 8 15.- 
3-Val Te PETINE cata 60 - si K » E id NE 
Qa , .. 50- Slab oes Tuning Stands ... js e.  RI/ 
The " Scout " Complete Crystal Set.. 91- New French ‘ ' Valves .. A zs 11,6, 8 for 30/- 
Parts to Construct Yo our Own Instruments at Home. Valve Ba " s ba T sore 3 for 5/6 
Condenser Plates i . doz. 26 Switch Arms, 4-leaf blade .. ; T .. 2/6 
Spacers me nd - doz. Lae and 10d. Brass n for same : T 9d. 
Spindles, 16. .. 5x es ‘Bet of Support Rods 16 Mark III Tuners Altered for Valve Reception . from §8/- 
Everything for Amateurs. LISTS FREE. We make ali the constractive parts to make '' WIRELESS WORLD " apparatus. 


AMATEUR SUPPLIES ASSOCIATION, 134, Coteford St., Tooting, London, S.W.I7 
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‘Try the continuity of the windings with 
a pair of telephones and a dry cell. 
Then immerse it in a bath of paraffin wax 
and allow it to drain and dry. The last 
thing is to fit the soft iron core. This 
should be of soft tron wire about No. 24 
gauge, and cut into lengths of approximately 
6 ins. The winding is put onto the middle 
of this core, and the ends of the iron wire 
are turned and bent over the transformer to 
make it almost a closed core transformer. 
This will be understood by reference to Fig. 4. 
In this manner a very satisfactory transformer 
can he made. 


REGULAR TRANSMISSIONS 
OF WIRELESS STATIONS. 
ILL readers who have written letters 
of appreciation of the publication of 
* Regular Transmissions of Wireless Stations,” 
in the April 30th issue of The Wireless World, 
please accept the Editor’s thanks for their 
letters, and for the numerous additions and 
some corrections which have been received. 
‘The letters received on this subject have 
been too numerous to be replied to individually. 
It is proposed to make considerable additions 
to the original matter published, and issue 
the revised list of transmissions in. pamphlet 
form at an carlv date. 


BOOK REVIEW 
ARITHMETIC OF TELEGRAPHY 
AND TELEPHONY. 
By T. E. Hersert, A.M.I.E.E., 
R. G.: pe W repr. 
London : Sir Isaac Pitman & Sons, Ltd. 
Price, 5s. net. 

In the preparation of this book the authors 
have had in mind the requirements of those 
engaged in electrical work, and in particular 
telegraphy and telephony, who have not 
had the opportunitv of undergoing a full 
technical training in their subject and are 
consequently handicapped when, in the course 
of their daily occupations, they become 
involved in the calculation of practical 
quantities involving electrical units. "Ihe 


and 


SOFT IRON WIRE 
N BENT OVER WINOING 


Fig. 4. 


In the next issue we will describe the con- 
struction of a magnifier in which this tvpe 
of transformer can be used. 


ground covered by this book is that required 
for Junior Examinations in the subject, such 
as the Post Office Grade I Examination in 
Telegraphy and ‘Telephony. In addition to 
clear explanations of the methods of arriving 
at solutions, detailed examples are given. 
Exercises are also provided, with solutions 
embodied at the end of the book. — H.S.P. 


THE HAGUE CONCERTS. 


In connection with the article on the 
“ Hague Concerts" published in the April 
30th issue of The Wireless World, the 
Nederlandsche Radio Industrie have requested 
us to point out that the aerial and earth wire 
dimensions given on page 66, column one, 
should be 150 feet and 24 feet, respectively, 


and not metres as stated. 


CONFERENCE OF WIRELESS 
SOCIETIES. 


We have been requested by the Wireless 
Society of London to point out an error in 
the Report given of the Second Annual 
Conference of Wireless Societies, which 
appeared in the April 16th issue of The 
Wireless World. On page 46, column 2, the 
remarks attributed to Mr. Have, should have 
appeared under the name of Mr. R. Heather 
(Wireless and Experimental Association). 
This correction will be made before the 
reprinting of the Journal of the Wireless 


Society of London containing the report. 
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QUESTIONS AND ANSWERS 


NOTE.—This section of the magazine is placed at the disposal of all readers who wish to receive advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules.—(1) Questions should be numbered and written on one side of the 
paper only, and should not exceed four in number. (2) Queries should be clear and concise. (3) Before sending 
in their questions readers are advised to search recent numbers to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) All queries must 
be accompanied by the full name and address of the sender, which is for reference, not for publication. Queries 
will be answered under the initials and town of the correspondent, or, if so desired, under a ** nom de: plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 


save time by writing direct to the various firms employing operators. 


F.H. (London, N.W.) asks how to apply a 
thermionic valve to amplify very faint noises. 

It is difficult to advise you without knowing the 
kind of sound you wish to amplify. As far as we 
can judge we should recommend you to obtain 
currents from your sounds by means of any very 
sensitive microphone, and then amplify these 
audio frequency currents by means of a multivalve 
L.F. amplifier of ordinary type, of which the 
following is & specimen. 


S.O.S. (Rugby).—(1) No. We presume you 
require a single circuit receiver. Connect up as per 
diagram. 


(2) Yes, without a telephone transformer. 

(3) The earth lead as thick as possible, and No. 
20 gauge for the other connections. 

(4) If you make up a former 6” diameter by 
11" long and wind it full of No. 24 D.W.S. or en- 
amelled wire with a number of tappings, or a con- 
tinuous sliding contact, your wavelength range 
will be up to 3,000 ms., and you should get ships 
&nd coast stations, also Eiffel Tower, Nantes, 
Nauen, Poldhu, Cleethorpes and other stations. 


BEGINNER (Highgate) asks (1) What are 
the necessary instruments for a simple valve receiving 
set, to tune to 5,000 ms. Is a telephone transformer 
necessary for telephones. (2): Diagram of con- 


nections for the above set. (3) Dimensions of 
primary and secondary of a loose coupler to tune 
to 5.000 ms. (4) What is the meaning of A.T.I. 
and A.T.C. 

(1)[and (2) A simple valve receiving circuit is 
shown in the figure. 


Necessary gear:— Aerial condenser, aerial in- 
ductance, reaction coil, filament resistance (2 ohms), 
grid condenser (0:0005 mfds.), grid leak (2 
megohms), blocking condenser (0-002  mfds.), 
6-volt accumulator, H.T. battery (30 to 50 volts, 
according to valve), telephones. A telephone 
transformer is not necessary for 4,000 ohm tele- 
phones, but we should advise you to use low 
resistance telephones and a transformer for a valve 
set. For telephone transformer see the issue for 
March, 1920. 

(3) For the aerial inductance and reaction coil 
make an 8” diameter former 12” long and wind 
full of No. 24 for the A T.I. For reaction coil make 
a former 6" in diameter. 8” Jong and wind full of 
No. 28 D.W.S. 

(4) A.T.I. means aerial tuning inductance. 


A.T.C. means aerial tuning condenser. 


F.J.J. (Southport).—We are afraid the sketch 
you send is not enough for us to identify the set in 
question, as a good many sets of this type were 
designed. In any case it would be out of the ques- 
tion to use the old calibration with & new instru- 
ment, with condensers and coils made afresh to 
the original specification. as it would be impossible 
to duplicate the old values of inductance and 
capacity sufficiently closely for the old calibration 
to hold. 
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|! WIRELESS 
| TELEGRAPHY 
An Example of Efficiency. 


N Complete Duplex Wireless Installation, including a 


200-foot steel mast, was recently erected at Geneva, 
Switzerland, and put into operation within nine days 
of the delivery of apparatus and material on the site. 


í This station, working with Chelmsford, Essex, handled at high 

speed the bulk of the League of Nations’ press telegraphic trafic 
| to Great Britain. and a large proportion of the traffic to America. 
| 


There were two short periods of delay. These were due to the 
failure of the telegraph line between Chelmsford and London. 


The quality of the service is indicated by the following comment, 
which is typical of a number received from members of the Press 
at Geneva. “ The service provided a surprising example of what the 
high-speed wireless cam do . . . Incidentally, in all the thousands of 
words which were filed by our men the proportion of error was very very low 
—I should say about one-twentieth of the errors that we get on the cables." 


The GENEVA - LONDON Wireless Service 
was inaugurated and operated by 


TELEGRAPH COMPANY ,Ltd. 


MARCONI HOUSE, STRAND, LONDON, W.C. 2. 
"Phone: City 8710. Telegrams: Exranse, Esrranp, Lonpon. 
Cables: Expanse, Lonpon. 


MARCONI'S WIRELESS 
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WIRELESS 
APPARATUS 


for the Mercantile Marine. 


ODERN stations for passenger and other 
vessels supplied, installed, and operated 
under yearly maintenance contract. 


The guaranteed working range of the new 
standard equipment for ships at sea is between 
400 and 600 miles, but ranges of 1,000 miles 

are common in daily practice. 


Recently the S.S. *WALMER CASTLE" - 
was able to read signals sent out from the 
S.S. *OLYMPIC" at a distance of approximately 
4,500 miles This connection was effected 
with operators supplied by :— 


MARINE COMMUNICATION CO., LTD. 


MARCONI HOUSE, STRAND, Lonpon, W.C.2. 'Phone City 8710 
Telegrains: THuLIUM, Estranp, Lonpon. Cables: THutrum, Lonpon. 


The MARCONI INTERNATIONAL 
| 
| 
| 
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QUESTIONS AND ANSWERS 


E.G.B. (Welling) asks (1) What ts the difference 
between the two circuits sketched. 


(2) Why, with variable condenser in parallel 
between earth and aerial, he gets good signals, and 
with condenser in series he gets none at all. 

(1) For a crystal circuit neither arrangement 
possesses any advantage over the other. 


E 

(2) Your series— parallel switching is not correct. 
When the switch is down the condenser and in- 
ductance are connected in parallel with aerial and 
earth on. When the switch is up the condenser 
is cut out of the circuit and also the earth connection 
taken off. A correct arrangement with a two- 
pole-way switch is shown in the diagram. 

GRID (Birmingham) asks (1) If an earthing 
switch fitted to an aerial will make the apparatus 
and house safe from lightning. (2) Times of tele- 
phone transmission from Croydon, etc. (3) If a 
frame aerial can be used with advantage together with 
a P.M.G. aerial. (4) If he should get the Dutch 
concerts with a certain single-valve set. 

(1) Yes. a 

(2) No stated times. Transmission 18 governed 
by the traffic to be handled. 

(3) For general reception there is no advantage 
to be gained by combining a frame and P.M.G. 
aerial. 

(4) Possible, but unlikely ; many people have 
difficulty in receiving this with considerably more 
elaborate sets. 

C.C.H. (Clifton).—(1) Inductance of a single- 
layer coil in microhenries — 


1 
3 43 73 
1000 "^ EK 


where n = No. of turns per cm 
d = diameter in cms 
l = length in cma, 
K is a factor depending on d/l, varying between 
l for very long coils and almost 0 for very short. 
The valuee are given in text books, and have also 
been given at various times in these columns. 
(2) Capacity of tubular condensers in mfds. = 
l K/2 
x — 
900,000 “` 2.30 log 7! 
1 


where K is the S.I.C. of the dielectric and r, and r, 
are the inner and outer radii of the dielectric. 
(3) Wavelength of a closed circuit in metres. 
1885 V LC. 
where C — capacity in míds. 
L — inductance in mhys. 
(4) No very suitable book has been published. 


| di 


J.D.H.C. (Dunlop) asks (1) If he can put up an 
aerial over the flat lead roof of his house. (2) If the 
leading-in wire has to be taken from one end of the 
aerial, or whether it can be taken from the centre. (3) 
Whether the enclosed sample of large thickly insulated 
lead-in wire need be otherwise insulated. (4) How 
are signals affected by the nearness or distance apart 
of the wires in a twin wire aerial. 

(1) The aerial will not be efficient unless well 
above the lead. 

(2) With a short aerial a lead from one end is 
much preferable to a lead from the middle, but the 
latter can be used if unavoidable. 

(3) No; sample sent should be satisfactory. 

(4) Two wires close together give results very 
little better than a single wire—increasing the 
spacing up to, say, 10’ improves the results. 


CLIVE (Welshpool) asks for details of (1) An 
audio-frequency intervdlve transformer for a note 
magnifier. (2) A radio frequency intervalve trans- 
former for an amplifier. — 

(1) Windings should be about } oz. and 1} ozs. 
of No. 44 wire, on a core of thin iron wires, the core 
being about 4” in diameter and 3” long. The exact 
sizes and quantities of wire used are not important, 
but they should not differ greatly from those given, 
and the ratio of the turns on each winding should be 
about two and a half to one. 

(2) Suitable dimensions depend on the wave- 
length required, and we therefore cannot give par- 
ticulars without more information. The trans- 
former should be wound in sections on one former 
with the thinnest resistance wire obtainable. 


W.P. (Liverpool) asks (1) Which aerial has the 
greater efficiency, one wire 60’ long and 20’ high 
(inverted L type) or a twin wire 3’ apart and 20’ long. 
(2) Is 3’ sufficient spacing between the two wires of a 
twin aerial. If not will we state correct distance. 
(3) Would a receiver as described on page 781 of the 
issue for February sth be responsive to Channel 
shipping at Doncaster. 

(1) and (2) A twin aerial is always better than a 
single wire of the same dimensions, but the improve- 
ment is not great unless the wires are spaced fairly 
well apart; 3’ spacing is of some use, but more 
would be desirable-- the more the better up to a 
dozen feet, at least. : 

(3) You should get such stations, but weakly. 
We should recommend the addition of another 
valve; this would be simplest included as an L.F. 
amplifier—see various sketches given recently. 


G.G.B. (Birmingham).—(1) You can make a 
very fair set with the apparatus you have with the 
addition of a valve filament resistance, and. of 
course, telephones. / 

(2) Increase the height of the aerial, if possible. 
It is difficult to advise improvements, as a simple 
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set such‘ as]this may be elaborated in scores of 
different ways, all good. The first additions. we 
should recommend would be a potentiometer, and 
& reaction coil in the plate circuit, with blocking 
condenser across the telephones. 

(3)) Modified in this way the circuit would be 
similar to that in Fig. 2, on page 662, of the issue 
for December llth last. 

(4) The maximum wavelength should be about 
7,000 ms., but the set will not be efficient on such a 
tune. The minimum is uncertain—probably about 
250 ms.—this, too, will be inefficient. 


E.H. (Amsterdam).—We do not know the 
characteristics of the valves you mention, which 
are somewhat uncommon in this country, but 
suitable values for hard receiving valves of average 
characteristics would be about as follows :— 

f; = f} = T, = 3-5 megohms. 

R, = R, -= R, = 50,000-— 80,000 ohms. 

C, = 0-00005 mfds. 

C, = 0-0001 mfds. 

C, = 0-00015 míds. 

These values are not at all critical. 

W.H.L. (Sheffield) asks (1) Is the sample of 
wire enclosed suitable for a 100 ft. single wire aerial. 
(2) Can he use No. 20 bare copper wire in constructing 
an A.T.I., and how best can tt be insulated. (3) 
An explanation of the method of tapping. (4) Can 
he purchase formers, wire and other parts for con. 
siructional purposes without a P.M.G. permit. 

(1) Yes, the wire appears to be 7/26 bronze, 
and should be quite suitable. 

(2) You would find it very difficult to insulate 
this wire satisfactorily. We should advise you to 
get cotton or silk insulated wire, selling the No. 20 
if you have much on hand. You might, however, 
use it if you have access to a lathe, and could turn 
a thread on your former, winding the wire in the 
groove, to prevent neighbouring turns touching. 

(3) Bare the insulation from your coil at suitable 
points. Solder leads on to these points and carry 
to your switch. Details would take more space 
than we can spare. 

(4) You are not allowed to purchase or make 
wireless gear without & permit. You may, oí 
course, purchase articles of general electrical use- 
fulness, such as wire, without a permit. 


A.S.L. (Newhaven).—(1) The secondary con- 
denser and inductance are both shown as fixed 
quantities, therefore the wavelength of the second- 
ary will be fixed. l 

(2) The maximum wavelength of the aerial 
circuit is approximately 2,000 ms., and, if your 
value of the secondary condenser (0-004 mfds.) is 
correct, the secondary has a fixed wavelength of 
10,000 ms. 

(3) The length of the earth lead, which is 
probably a thin wire, is excessive. If you cannot 
bury the plate nearer the set, try earthing on to 
the gas or water pipe. 

(4) The condenser 0:004 mfds. is far too big 
for a secondary circuit. It should be variable, 
the maximum capacity being 0-0005 to 0-0006 mfds. 
This will give you a secondary wavelength of 4,000 
ms. Increase your A.T.I. to tune the aerial circuit 
up to the secondary. 
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C.A.J. (Bury St. Edmunds).—If the fault 
with your circuit still exists when you switch off 
the valves, it is obvious that one of the following 
things is happening. Either the condenser across 
the telephones and battery is defective or, which 
seems more likely, the insulation of the telephones 
is breaking down and a current flowing via your 
body. Try a telephone transformer, particulars of 
which are given in The Wireless World of March 
1920. 


W.D.C. (King’s Lynn).—The item you mention 
as 8 potentiometer of resistance 1-2 ohms. is 
probably a series resistance for use with a valve. 
A potentiometer for a crystal set should have a 
resistance of at least 100 ohms. For connections of 
Scu see Fig. 4, page 756, of the issue for January 
22nd. 

(2) The size winding of the coil will depend on 
the wavelength required. For about 3,000 ms. 
ig coil 6" diameter by 10” long, wound with 

o. 22. 


T.U.S. (Walthamstow) has on two occasions 
heard a C.W. note with a crystal set. Being quite 
reasonably surprised at this, he asks the probable 
reason. 

This result is probably due to the fact that 
your aerial was picking up two C.W. stations at 
once at the time ; and one of these was heterodyning 
the other. For instance, the result would be ob- 
tained if there was a station near you using valves 
for reception with such a circuit that oscillations 
were being set up in the aerial (autodyne reception). 
If this is so the note changing effects you mention 
would be due to & change of wavelength of one 
station, and not to change of adjustment of your 
receiver, a8 you suppose. 


SHARE MARKET REPORT. 


Business in the Wireless Group has been of a 
steady nature, and the prices have changed very 
little during the last fortnight. 


Prices as we go to press, May 19th, are:— 


Marconi Ordinary .. £2-11-3 
uS Preference ze cw SE9 «11:3 
2 Inter. Marine .. £1- 8-9 
D Canadian .. .. ... 8-6 

Radio Corporation of America :— 
Ordinary ic. <2 ew. RES. ax 9-6 
Preference Ries Ar "eue Vi 11-6 
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BURNHAM & CO. 
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JUNE 11th, 1921. 


| WIRELESS 


PRICE 6D. NET 


DEPTFORD 
LONDON, S.E. 8 


MANUFACTURERS OF WIRELESS APPARATUS. 


THE BURNDEPT III. 
ULTRA RECEIVER 
(Patent Applied For) 

As supplied to Air Ministry 


N instrument of entire- 

ly new design,embody- 
ing all the latest practice, 
giving the advantages of 
both radio and audio 
frequency amplification 
permitting the use of 3 
valves in 4 combinations 
by means of the ingeniously 
arranged switches. The 
centre valve is for recti- 
fication and can be used 
alone or in combination 
with one or the other or 
both amplifying valves— 
the left hand giving radio 
frequency amplification— 
the right hand audio 


Size of Receiver 14x 125 


frequency amplification. 
*| Used with Burndept or 
Duo-Lateral coils it gives 
constant amplification 
from 160-24,000 metres, 
magnifying the original 
signal about 250 times— 
and there is no howling of 
the valves. 

Results are Marvellous 
Perfect for Telephony 
and the Dutch Concert 
Bandoeng, Java, 9000 
miles easily read 
through jamming 
*| Requires 6 volt accu- 
mulator and 50-60 volt 
plate current low resistance 
'phones (120 ohms) and a 
'phone transformer should 
be used. Can be fitted with 
coil holder for Burndept 
or Duo-Lateral coils. 


PRICE-Receiver only (high-class instrument finish) in stock ... £25 


TO ORDER—FITTED INTERNALLY WITH TELEPHONE TRANSFORMER £1 10 EXTRA 


- " FITTED EXTERNALLY WITH TRIPLE COIL HOLDER ... 


BURNDEPT RADIO BULLETIN FOR APRIL NOW 


Further particulars on application. 


, £2 2 p 


READY, is your name on our mailing list? 


LONDON iro. 19 HAND COURT, HIGH HOLBORN vyx. r. 0. READ, xine. 


WESTO 


STUDENT'S 
GALVANOMETER 


Model 375 Galvanometer 
is a moving coilinstrument 
with a uniformly divided 
scale 2:35 inches long. 

Its resistance is approxi- 
mately 29 ohms and the 
current required for a 
millimeter (1 scaledivision) 
deflection 1s 20-25 micro- 


amperes. 

WESTON ELECTRICAL INSTRUMENT CO. LTD. 

(8 Audrey House, Ely Place, Holborn, E.C. 

Telephone: HOLBORN 2029. Telegrams and Cables: " PIVOTED, LONDON " 
Ss EE 
"-—À Al i 


it X jl ilie UA ji 
| HIERAAN 


Make your Hobby your Profession 


The man who loves his work climbs high, you can quickly complete 
your knowledge by enrolling with the British School of Telegraphy. 
It is the most modern school in Great Britain, and the only one 
fitted with the Creed Receiver and Gell Transmitter. This school 
offers you the choice of three professions—INLAND, CABLE and 
WIRELESS. It gives you the best chance of finding the right job. 


THE BRITISH SCHOOL OF TELEGRAPHY LTD. 


Write for Prospectus. 179, Clapham Road, S.W. A. W. WARD, Manager. 


A— <- 
-o— 


o dea, wA. 
| PM ENIN TENEI - 
Jis 


JUNE 11, 1921. T Please mention the Wireless World 


THE 
WIRELESS WORLD 


THE OFFICIAL ORGAN OF THE WIRELESS SOCIETY OF LONDON 


VoL. IX. No. E^ 


A COMPARISON 


JUNE LITH, 


OF THE 
SINGLE LAYER AND MULTILAYER 


1921 FORTNIGHTLY 


SELF-CAPACITIES OF 


COILS 


By W. J. Brown, B.Sc. 


T is not intended to give here a mathe- 
matical treatment of the subject, but 
rather to show the application of a simple 
and very approximate method for comparing 
the self-capacities in various forms of tuning 
inductance. No attempt will be made at 
the calculation of the actual self-capacity. 

It is, first of all, necessary to give a definition 
of the self-capacity of any coil. 

Anv coil used in practice has, besides 
inductance, a." self-capacity ” between each 
pair of neighbouring turns of wire, and also 
between each pair of consecutive layers. 

If the coil is connected up in any A.C. 
Circuit, its action is not that of a pure in- 
ductance, but that of an inductance having 
a condenser of a certain definite capacity 
connected across its terminals. The capacity 
of this condenser mav be defined as the 

“ Equivalent Self-Capacity ” of the coil. 

Fig. l(a) and (b) shows the two equivalent 
Circuits :— 


A A 
A l 

ACTUAL COIL SEU 

POSSESSING SELF-CAPACITY 

SELF-CAPACITY 

EQUIVALENT 
B B CONDENSER 
(a) oe 
Fig. 1. 


Now, suppose we take the ideal inductance, 
having the equivalent. condenser. connected 


across the ends, and we maintain a constant 
alternating voltage V across the terminals AB. 
Let C — capacity of the equivalent con- 
| denser. 
f — supplv frequency. 
Then RU flowing through the condenser 


Slo EG 3 (1) 
i.e. with constant supply voltage and 
frequency the condenser current is pro- 


portional to the equivalent self-capacity. 

We can now apply this to the determination 
of the equivalent self-capacity, by taking each 
little element of self-capacity in the coil, 
in turn, finding the condenser current through 
the clement, and finally combining all these 
currents to find the total condenser current 
flowing between the terminals A and B; 
this gives us a measure of the equivalent 
self-capacity. 

The above is most clearly illustrated by 
taking a few examples: For simplicity in 
calculation, conditions are taken which would 
never be met with in practice, but as the 
results are only intended to be comparative, | 
this does not matter. 

First, we will assume that the capacity 
between anv two neighbouring turns in the 
coil (either in the same laver or in consecutive 
lavers) is equal to } microfarad. 

Next we assume that an A.C. voltage of 
| volt is maintained across the ends of the 
coll, with a frequency of such that 2zf = 1. 
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Let us take a coil having one layer of approximately 5 mfds., since there are 


twelve turns, Fig. 2. 


D 
ty he 


A —oidisigi ioioioigioro for toy toys Q—es 


Fig. 2. 


Then the capacity between each pair of 


consecutive turns = | microfarad, and the 
voltage between each pair of consecutive turns 
= jh volt. 
Substituting in equation (1)— 
= 2nf.F.C. 
—Ixjixl-y 
Therefore, current through each element 
of self-capacity == , microamps. As all 
the elements are in series, the total condenser 
current from A to B = |, microampere. 
Since voltage between A and B = 1 volt. 
The x self-capacity is given by :— 
i a 
im ay F. 


Ecc a 


Now, consider a coil having the same 
total number of turns, but wound in two 


layers. (Fig. 3.) 


Here we have, as in the previous case, 
the 11 elementary capacities between turns, 
all in series. 

In addition to this we^have a 
capacity " between turns Nos. 1, 2, 
(all in parallel), and turns Nos. 8, 9, 
and 12 (all in parallel). 

This layer capacity may be 


“layer 
3,4,5 
10, 11 


taken as 
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five turns in parallel in each layer. The 
voltage across the capacity varies from 1 volt 
between turns | and 12, to j volt between 
turns 5 and 8. 


The mean voltage across the “layer 
"uM 11 — 3 E 
capacity " is, therefore, ————— VETE = Q4 volts, 


and the layer condenser current (from equation 
1) is :—1 x 44 X 5— $1? microamps. 
Added to this we have the condenser 
current between turns = ^, microamp. 
n Total condenser current = $$ micro- 


amps. 
*. Equivalent self-capacity = $7 uF 


Fig. 4. 


Now we will take a coil having three lavers 
of four turns each, and treat it in the same 
way. (Fig. 4). 

Taking the first pair of layers: the layer 
capacity Is between turns Nos. 1, 2, 3, and 
turns 6, 7, 8, and is therefore = 3 pF. 

The voltage varies from y} to jy 
having a mean value of , volt. Hence, 
the layer condenser ine =), xX3= 
l% microamps. Now, the capacity between 
the first two layers is in series with that 
between the second and third layer, so that 
the total wad condenser current between 
A and B = |? microamps. 

Adding to this the condenser current 


between turns, of ,!, microampere, we 
get a total condenser current of !¢ 
microamps. Hence the equivalent self- 


capacity = 1$ pF. In the same way 


we may work out the equivalent self-capacity 
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for various other arrangements of layers 
and turns, and some results are tabulated 
below. 


> 
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® 
- 
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No, of 
layers. 
Turns per 
layer. 
E.S.C. be. 
between 
layers 
Layer 
condenser 
current. 
Total 
condenser 
current 


tween turns. 
Mean volts 


! 


"ij 


. | 1$ micro- 
ti [amps 
Ù » 
ñ 
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.g Total E.S.C 


$ 
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In the above table it has, of course, been 
asumed that the mean radius of the coil 
remains the same in every case. | 

It is interesting to compare the cases of 
coils having respectively—{a) two layers of 
six turns each, and (4) six layers of two turns 
each. The first is known as a “ Two- 
Laver” coil, while the second is generally 
known as a “ Pancake" coil; as, however, 
the term “ Pancake Coil" usually includes 
coils wound on the “ Basket” principle, it 
might be as well to term coil (4) above, a 
“ Disc " coil. 

We will assume that the two coils (a) 
and (b) have the same mean radius, and 
we first notice that their inductances are 
equal. Referring, however, to the table 
on this page, we see that the self-capacity 
of coil (4) is only } that of coil (a): the 
coil (4) is thus greatly to be preferred for 


use as a tuning coil. 


MEAN RADIUS - à 


_ AMIS OF COILS — 


- 


(a) Fig. 5. (b) 


On comparing Figs. 5 (a) and 5 (b), it 


will be seen that the “disc” coil consists 
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really of a pile-winding, except that it is 
executed in spiral instead of in cylindrical 
fashion. It is seen from a comparison of 
Figs. 5 (a) and (b) that the self-capacities 
of the disc-coil and of the pile-wound coil 
having the same mean radius are 
approximately equal. Other considerations 
show that the inductances of these two coils 
are also equal, so that the coils are almost 
equivalent (electrically) in every respect. 

Now, it is well-known that a two-layer 
coil has four times the inductance of a single- 
layer coil of the same length and mean 
radius, while taking only twice the amount 
of wire; a three-layer coil has nine times 
the inductance of a single-layer, and so on.. 
It is obvious, then, that great economy can 
be effected, both in wire and in space, by 
winding a coil in several layers. 

The layer-wound coil may, as seen above, 
take the form of either—(1) a plain layer- 
wound coil; (2) a pile-wound coil; (3) a 
disc coil. 

The first has a very high self-capacity, 
as seen from the table, and is, therefore, un- 
suitable for use as a tuning coil The 
second has a low self-capacity, and is quite 
suitable for use in a wireless receiving set, 
but the winding by hand of such a coil is a 
very tedious operation, as anyone who has 
tried it will agree. The third form of coil 
(disc coil) has a low self-capacity, like the 
pile-wound coil, and may be very easily 
wound, as follows :— 

A former should be made, consisting of 
two large discs of wood, with a small thin 
disc between, the three discs being bolted 
or screwed together. This former is mounted 
in the lathe, or on any spindle capable of 
rotation, and is simply wound with wire to 
the required depth (see Fig. 6); it is not 
essential that the wire should lie quite evenly, 
in layers, though if it can be made to do so, 
so much the better, as this keeps down the 
self-capacitv. The wire may be left on the 
former when in use, or, if desired, the whole 
may be soaked in paraffin wax. When cold 
the former may be unscrewed, and the coil 
carefully drawn off the inner disc. "The 
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latter method has the advantage of leaving 
the former ready for the winding of other 
coils. 


In order to take off tappings from such a 
coil, one or more sawcuts may be made 
down one flange of the former ; at suitable 
intervals during the winding of the coil, 
loops of wire may be brought out through 
the sawcut, to act as tappings. 

Considerations of the “ pancake” or 
* disc ” coils, from a theoretical point of view, 
led the author to experiment with this type 
of winding. 

Having at hand a section of the secondary 
winding of an induction coil (believed to be 
the standard Marconi 10-in. emergency 
coil), this was tried as the aerial tuning 
inductance of a direct-coupled two-valve 
set. This coil was about 5 ins. in diameter, 
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and j-in. thick, and was wound with No, 
36 S.W.G. wire. 

A somewhat smaller disc coil, wound 
with No. 40 S.W.G. wire, was used as a 
reaction coil. Using the regulation amateur 
aerial, this set brought in Eilvese (Hanover) 
on about 9,500 metres, with no condenser 
across the A. T.I. With a condenser across 
the A. T.I., Annapolis came in quite clearly. 

Previously, single-layer coils had been in 
use, tuning up to about 8,000 metres with 
no condenser. The disc coils.gave signals 
of about the same strength as those given by 
the single-laver coils; and whereas the 
single-layer coils had several pounds of wire 
on, and took days to wind, the disc coil took 
only a few ounces of wire, and such a coil 
could be wound in half-an-hour in the lathe. 

Two such coils may be used in conjunction 
as a loose-coupler, with a third coil for 
reaction ; the coils being arranged parallel 
to each other. Two disc coils connected 
in series would make a very convenient 
variometer, covering a fairly wide range of 
wavelengths. 

The author hopes that this article will 
give some encouragement to amateurs who 
are contemplating the construction of a long- 
wave receiving set, by showing that it is not 
necessary to build up enormous single-layer . 
coils, nor to impair the efficiency of the set 
by connecting a large condenser across a 
comparatively small aerial and tuning 
inductance. 


SET 


By G. Lawron. 


PROPOSE in the following note to 
give a description of my wireless station, 
which is easy to operate, and gives good results. 
‘The aerial consists of 2 copper wires 
(18 gauge) suspended at a height of 28 feet, 
with a total length of 50 feet, he feeder, 
or lead-in, being 20 feet in length. The 
aerial is of the L type. It is badly screened 
on all sides by houses. 


The earth wire is soldered to the water 
pipe, a length of No. 8 gauge copper wire 
being used. “The receiver employed is of the 
|-valve type, viz., a Marconi MO valve panel, 
fitted for C.W. or spark, which gives ex- 
cellent results. 

The high-tension battery is 60 volts, an 
accumulator supplies the 4-volt flament 
current. 
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The tuning is done bv slab inductances, 
which can be easily fitted to the Marconi 
panel. Good loose coupling between the 
reaction and the tuning coil can be obtained 
with the discs 5 inches apart. Lafayette 
is quite clear when this coupling is used. 

The circuit emploved is shown in the 
diagram. 

The tuning is done by the condenser as 
shown. The reactance circuit is aperiodic. 
Malta, Moscow, Madrid, Budapest and 
Gibraltar are received clearly in broad 
davlight. 

By using different slabs a range of wave- 
lengths from 600 to 24,000 metres is obtained. 
This apparatus is, as the diagram shows, 
of simple design, vet it is very efficient. 


The only adjustments necessary being at the 
condenser and coupling coils. I find it a 


great improvement on the slider-tuning in- 
ductance. 


MENISCUS MICROPHONES 


PAMPHLET just issued from the 
Government Press at Cairo, for 

the Egyptian Ministry of Public Works, 
describes a new form of microphone devised 
by Mr. E. B. H. Wade, Director of Research. 
The principle of the instrument, which 
Is very simple, was inspired by Mr. S. G. 
Brown’s microphone, but the two are really 
quite dissimilar. The arrangement of the 
essential parts is shown in the accompanying 


sketch, in which J is a glass tube drawn 
out to a fine point with an orifice at the top, 
about 0-3 m.m. in diameter. This tube is 
pushed through a rubber stopper in a piece 
of inverted test tube, which lies at an angle 
as shown. ‘The apparatus is filled with a 


solution of copper sulphate and terminals for 
the electric circuit. provided in each tube. 
The whole arrangement is mounted on a 
tilting table. 

The level of the liquid is so adjusted that 
the orifice of the pipe J just pierces the menis- 
cus of the solution. The tilting table is then 
moved until the orifice just grazes the 
meniscus and the microphone is ready for use. 
In these circumstances a current of from 
2 to 3:5 milliamperes will flow through a 
telephone circuit of 1,000 ohms resistance 
with 15 volts, and sound vibrations transmitted 
to the base of the instrument will be greatly 
magnified in the telephone. 

Mr. Wade suggests that the action of the 
microphone is dependent on the liquid in the 
tube J being pumped in and out of the orifice 
by the sound vibrations. As the liquid is 
forced out it forms a little bump in the PE 
of the meniscus, over the orifice, and thus 
provides a greater section of liquid to conduct 
the current between the terminals. As 
the liquid recedes again the path for the 
current is restricted and its resistance increased. 

The inventor says that the process of 
adjusting the instrument is quite easy and 


simple. (The Engineer.) 
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EXPERIMENTAL WIRELESS TELEPHONY 


By Puitip R. Coursey, B.Sc., F.Inst.P., A. M.I.E.E. 


(Continued from page 144.) 


DISCUSSION. 


Admiral Sir Henry B. Jackson: I wish to 
thank Mr. Coursey for giving us such a very 
instructive lecture. He must have taken a lot of 
trouble to get out these details. I do not know 
personally much about wireless telephone trans- 
mitting, but I know something about reception, 
and I think he has given us some hints which may 
improve our reception. Sometimes I get absolutely 
perfect speech and next day it is very distorted, 
but I shall know now where to look for things 
that have troubled me very much. I must say 
that the trouble Mr. Coursey has taken deserves 
our very great thanks, and he has given us a very 
successful demonstration. 

Mr. C. F. Phillips: First of all we have to 
congratulate Mr. Coursey on a very wonderful 
demonstration of a new method of applying valves. 
I have hitherto seen no publication on any use 
of the saturated valve nor on the uses to which 
he proposes to put it now. The method of using 
such a valve in place of choke control is extremely 
interesting, but more interesting, I think, is the 
application of that system to the smoothing out 
of ripples. He showed that it could be employed to 
remove sounds from an A.C. supply, and I think 
he also said it could be used to smooth out com- 
mutator ripples from D.C. supplying the trans- 
mitter. I should very much like to know what 
amount of current in milliamperes he assumes 
that such a valve could pass to a transmitter. 
Secondly, as regards the grid modulation. The 
lecturer said that the modulation obtained could 
not be greater than the steady current flowing. 
That is quite evident, but as this modulation is 
limited by the value of the steady current flow, if 
one had a decent modulation transformer, surely 
one could obtain better modulation by inserting 
resistances to lower that steady current. Otherwise 
one could use regulators and rheostats in that 
circuit if one’s speech is distorted, or insert 
resistance between the modulation transformer 
circuit and the microphone. Thirdly, I should 
like to ask a question with regard to the 
circuit used in the R.A.F. sets. In Fig. 11 the 
explanation of the object of the iron core choke in 
the H.T. supply was very carefully given by Mr. 
Coursey, but what about that little coil joining the 
plates of the two valves together, which is, I take 
it, a radio frequency choke. If he could give us 
a few words about its action it might be interesting. 
Fourthly, 1 think we ought to thank Mr. Coursey for 
preparing and giving us such a wonderful 
demonstration. 

Mr. L. McMichael : With regard to my set 
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I really had not the least idea that I was going to 
be called upon to speak this evening. I have got 
quite good results with my set, and a range of 30 
to 35 miles using 10 watts—C.W., of course, not 
telephony. I will send a fuller description of it 
for publication with the discussion. 

Mr. L. McMichael (communicated): At the 
request of the author of this paper I am giving some 
practical details of my transmitting gear. 


Source of Supply. 

An ex R.A.F. generator (normally used, is 
driven by & small air propeller giving 600 volts 
from one commutator and 6 volts from the other), 
I find that by putting into the low voltage end a 
potential of from 10 to 20 volts, it becomes a good 
motor generator—a field circuit resistance is 
advisable, and to keep within license limits it is 
run to give a H.T. voltage of about 400 volts. 
A 0°5 mfd. condenser, C,, Fig. A, is placed across 
the H.T. terminals, and a choke coil L is important. 


BUZZER 


] 
9 


Y Y uy, 
L 
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© 
Fig. A. 


Upon the efficiency of this choke depends, to a . 
marked extent, the quality of the speech emitted. 
Tuning Coils. 

With the very limited power granted the 
experimenter, it behoves him to study efficiency 
from every point of view, and my own experience 
is that to obtain 1.000 metres on a normal aerial, 
an aerial inductance, L,. of about 150 turns on a 
4-in. ebonite former should be used—turns spaced 
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3 a diameter and the wire used should be stranded 
insulated, say 25/40. Reaction coil, L, may be 
on a 3-in. ebonite former and contain about 200 
turns of 30-gauge D.S.C. wire. Across this I usually 
employ a variable condenser. 

Valves. 

My experience has been that for 10 watts and 
under, using the comparatively low voltage of 
400, the ordinary “R” type French valve is 
suitable—this must be chosen with some care, 
however, and every valve will not stand the 
strain. If expense is not of great importance, 
or where higher potential is to be used, it is pre- 
ferable to use the “ B" type valve—if only one 
“B” valve is to be used this should, of course, 
be placed on the *''control" side. My valve 
lighting is done with alternating current. I use a 
small step-down transformer from my mains 
at 200 volts to 6 volts, and with a rheostat in series 
the glow of the filament affords an easy method of 
regulating aerial current output. 


Microphone. 

After having used and tried innumerable 
types of microphone I cannot whole-heartedly 
agree with Mr. Coursey that it is quite so easy to 
find a good one—at any rate, I have found nothing 
to beat the standard R.A.F. type, which is excellent. 
does not easily heat up, and the capsule being 
removable is easily replateable. Current used at 
6 volts I find to be 0-1 amps. at rest, about 0-9 amps. 
during speech the latter figure being by no means 
fixed. For microphone transformer I find the 
R.A.F. type also good, though I have not had time 
to experiment in this direction. A grid leak of 
10,000 ohms is a useful size and should be shunted 
by a condenser of usual small value. I have also 
made use, successfully, of the arrangement of 
imposing a negative potential on the grid of the 
power valve, of anything from 10 to 45 volts (in- 
serted at Y and Y ), with a small condenser across 
the battery to allow oscillating current to pass. 


For transmitting C.W. 

The control valve is removed and & key may be 
placed in the grid circuit or plate circuit. I also 
find it useful where prolonged tests are to be 
carried out to have a change-over switch at XX 
in microphone circuit, to insert à buzzer and key 
instead of speaking. An illustration of the set is 
given in Fig. B. 

In conclusion I would like to add to those of the 
other speakers my thanks to Mr. Coursey for his 
most instructive and well illustrated lecture. 


Mr. Maurice Child: I should like also to 
congratulate Mr. Coursey on the very beautiful 
apparatus he has shown us for demonstrating the 
various circuits to-night. There are one or two 
little points on which I think it might perhaps be 
useful to have further information. Mr. Coursey 
mentioned the question of coupling the aerial 
circuit in?^uctively with the main oscillating 
circuit. Of course, this is undoubtedly a very 
desirable thing to do, but it might not be always 
appreciated; but there are certain difficulties in 
connection with this coupling. I think, first of 
all, it is rather essential that such a coupling 
should be loose, otherwise we get the usual double 


wave effect due to the coupled circuits 
Consequently, if we have a loosely coupled aerial 
circuit on such small power as 10 watts, there is 
not going to be & great deal left to get to the 
aerial. There is bound to be some lost in the 
coupling. It would also be very important to 
make the aerial circuit of very low resistance with 


.these coupled circuits, as if you have an aerial 


which is not very well constructed, you will get 
serious losses. It was suggested by a speaker 
just now that we could help the microphone control 
circuit by putting a resistance in series with the 
transformer, but | was thinking it might be better 
from the point of view of getting good articulation 
and less distortion due to the transformer itself 
if one could arrange to make the iron core adjust- 
able. -That would have rather the same effect on 


Fig. B.—Radiotelephone transmitter used by 
Mr. L. McMichael. 


the voltage on the secondary, and perhaps we should 
not get quite so much distortion due to the iron 
core in the transformer. A telephone engineer 
told me that a closed core is not the best type of 
transformer to use for speech. With regard to the 
aircraft transmitter that Mr. Coursey has shown, 
I have also one of these, but I have given it up. 
I did not like it. One thing I find about it is that 
the wavelength it will give us on a standard aerial 
is nothing like 1,000 metres, and, consequently, 
l was rather chary about it because of the Post 
Office stringent regulations regarding wavelength. 
The inductance in it is not big enough to give the 
regular wavelength of 1,000 metres. 

Mr. W. W. Burnham : I do not think I can add 
anything much to what has already been said. Mr. 
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Child just referred to the R.A.F. set. I think it is 
quite easy to increase the wavelength to 1,000 
metres by justan alteration of the main andreactance 
coils. I have given it a good test and it seems an 
efficient instrument, and I can transmit speech 
about 20 miles with it. I do not think J have any 
more to add. 


Mr. G. G. Blake : It has been a most interest- 
ing and useful paper, and I do not think I have 
many remarks to make, except perhaps with 
regard to the type of microphone used. I have 
tried several methods of control and find that 
where one gets good control with one particular 
method—such as grid control—with a certain 
microphone, the same microphone used in some 
other circuit will not give the same speech quality, 
but by putting a low resistance one in place of a 
high resistance microphone one gets equally good 
control. ‘I would rather like to know what Mr- 
Coursey may have to say on that. 


Mr. A. A. Campbell Swinton: I am sure 
you would wish me to thank Mr. Coursey for his 
very valuable paper, which, as you say, was 
excellent, and must have taken a great deal of 
trouble to prepare. It is full of interesting and 
valuable matter. I can mention that I have been 
making experiments in wireless telephony. I 
have got two stations, one at my office in Victoria 
Street, and one at my house in Chester Square, a 
distance of half.a-mile from each other. At my 
office I have A.C. available from the mains, and I 
have no difficulty in transforming it up to 1,600 
volts. I have got & 3,000-volt transformer, but 
it has got & middle terminal. One set uses two 
valves to rectify the A.C., and with condensers and 
a choke coil to smooth it out, you get rid of all 


sound. At my house LI use a motor generator, ` 


one like we had in the Flying Corps. Originally, 
it was designed to be driven by an air-screw on 
the end of it, and I put a motor on it and that 
works equally well, but it makes a little noise. 
One of the advantages of A.C. is that you can 
have an apparatus that makes no noise at all, 
whereas with running machinery you are bound to 
get noise. There is one question I would like to 
ask Mr. Coursey. He has got a battery in circuit 
with his microphone in all the diagrams shown. 
I do not think I use a battery in connection with 
the microphone at all. I think we get current 
through the microphone by induction from the 
transformer. 

I am sure you will all wish me to accord to Mr. 
Coursey a hearty vote of thanks for his paper. 


Mr. Philip R. Coursey (in reply): I should 
first like to thank Admiral Jackson, Mr. Campbell 
Swinton, and the other speakers for their kind 
remarks about the paper. I am afraid it was only 
a humble effort and put together at short notice. 
There are such a crowd of subjects one could 
outline with regard to telephony. and so many 
different parts that one could speak about that I 
have not been able to include anything like the whole 
this evening. | 

With regard to Mr. Phillips's remarks about the 
use of that extra little choke coil in the choke 
control method. Fundamentally, of course, it 
is put there to stop high frequency currents from 
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getting back to the iron core choke coil. 
Theoretically, of course, when a high-frequency 
p.d. is impressed upon an iron-cored coil, and if 
the voltage is at all high the tendency is that the 
end turns at least will break down after a short 
time. It is, however, possible to dispense with it, 
and I am not using it in the demonstration 
apparatus. There is, I think, also another reason 
for its use: The valve I have marked V, in Fig. 3, 
(the modulating valve), is directly in parallel with 
the oscillating valve. Such a valve only acts as a 
resistance between its plate and filament. True, 
it is a high one, but, nevertheless, it is going to 
draw away from your antenna some oscillatory 
current. That little air core choke coil tends to 
stop some of this leak, and to prevent some of the 
loss through the modulating valve. Ido not know 
whether it has any other uses as well, but these, 
I think, are the most important ones. With regard 
to the current that can be passed through the 
saturated valve, when, of course, the valve is 
saturated by dimming the filament the current is 
rather small, but if you use the positive grid method 
you can get the full saturation current of the 
valve. I have not measured this current with the 
arrangement I have got here to-night, but 1 have 
passed 10mA through such a V24 valve as I am 
using here, although the valve then gets rather 
warm. Of course, it is possible to use more than 
one valve in parallel, if you wanted to have more 
current. However, whether it is of any practical 
use I would not like to say at the moment. 


I am sure we are much obliged to Mr. McMichael 
for the details of his set which may be most useful. 

Mr. Child made a few remarks re inductive 
coupling. I quite appreciate the fact that it is 
difficult and requires some care in its use, but I 
do not think the loss is quite so serious as he seems 
to think, provided the coupling is properly adjusted. 
I think both he and Mr. Phillips mentioned the 
use of a rheostat in series with the transformer 
with grid modulation, in order to improve the 
articulation. The same effect can also be obtained 
in this set by putting a shunt across the primary 
winding. .Also, it might be possible to get better 
articulation by using a transformer having an air 
gap in series with its iron core, although it is worth 
while remembering that the primary winding of 
the microphone transformer is traversed by direct 
current from the battery, and that consequently 
the core may be saturated and the permeability 
may not then be much higher than air. When the 
iron has a large section and is unsaturated. you do 
not get anything like so much distortion of the 
speech. 


I think the question about increasing the wave- 
length of the TWA Mark II set has already been 
dealt with by Mr. Burnham. 

With regard to the modulation and microphone 
transformers and Mr. Blake’s remarks about the 
different microphones, it 18 often said that better 
speech is obtained with special low resistance 
microphones. Of course, this is the case for those 
circuits in which aerial circuit modulation is used, 
but I personally do not think it is necessary to have 
a special microphone in other cases, provided that 
your circuit is suitable for the microphone you are 
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using. The standard microphone that has been 
developed after years of research work by the Post 
Office for ordinary telephonic transmission ought 
to be as good & microphone as one could get for 
use in a direct current circuit. Of course, where 
the difference very often comes in is that the 
commercial telephone set uses a high voltage battery 
in series with & big resistance—the resistances 
of the windings of the indicators and relays at the 
telephone exchange are high, and the lines also 


often have considerable resistance. I am inclined to 
think that given a proper circuit the fault of bad 
articulation is to be found more in the circuit than 
in the microphone itself. 

I am afraid I do not follow Mr.Campbell Swinton's 
remarks about the microphone battery, because 
in all these cases I have dealt with, except aerial 
circuit modulation, the microphone is in a separate 
(low frequency) circuit, and therefore requires its 
own battery. 


NANTES WIRELESS STATION 


| 


The above photograph shows a general view of the wireless station at Nantes, whose call UA is 


probahly familiar to most amateurs. 


wavelength from 11,000 metres to 20,000 metres. 


This station, which belongs to the French Navy, has at present six 
masts, to which it is proposed to add a further four. 


This addition will make it possible to increase the 
This alteration will enable the station to guarantee- 


communication with French warships at any distance. 
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NOTES ON DESIGNINGAN EXPERIMENTALSTATION 
By H. B. Dent (ex-Lieut. R.A.F.). 


HE following notes are intended as a 
guide for those who, contemplating the 
installation of receiving apparatus, do not 
wish to go to the expense of purchasing 
ready-made sets. Constructional details are 
not given, as these have appeared, from time 
to time, in the pages of The Wireless World. 
One of the most important parts of the 
apparatus is the aerial, and time and labour 
expended on this is well repaid. “The actual 
design must depend upon the local conditions, 
but where possible an inverted “L?” type 
twin-wire aerial gives very efficient results 
under the conditions laid down by the P. M.G. 
‘The two wires should not be less than 6 feet 
apart, and a single wire down-lead from the 
highest end will enable the horizontal portion 
to be longer than if a twin-wire down-lead 
was adopted (see Fig. 1). 


INSULATORS 
Lon N 


Fig. 1. 


In this type of aerial the ‘oral length of 
wire must not exceed 140 ft. from free end 
to instruments. | 

The earth connection may be any suitable 
quantity of wire netting buried directly under 
the aerial to a depth of 4 to 6 feet, according 
to the nature of the soil, the writer has found 
a piece 3 ft. by 6 ft. to answer very well. 

With reference to receiving apparatus the 
beginner will find that a plain-aerial single- 
valve regenerative circuit (re, a circuit 
. having A.T.I., coupled to which is a coil 
in the plate circuit of the valve, thus impressing 
the oscillations in that circuit on to the grid 
circuit and thereby increasing the amplitude 
of the oscillations on the grid of the valve) 
will give very satisfactory results with the 


minimum knowledge necessary for tuning 
and the handling of valve circuits. Care, 
however, should be taken in using this type 
of circuit, as it is in reality a transmitter of 
weak oscillations when the plate and grid 
coils are too tightly coupled, the effect of 
which can be felt at a considerable distance 
by those using sensitive apparatus. 

As it is extremely difficult to obtain 
efficient results over all wavelengths by using 
only one A.T.I. and reaction coil (plate 
coil), the apparatus may be designed so that 
the oscillatory and detector circuits are two 
separate units. 

By this method of construction, and by 
adopting one four pole change-over switch 
the same detector can be made to answer for 
two oscillatory circuits covering different 
ranges of wavelengths (see Fig. 2). 

In this circuit arrangement the same 
A.T. condenser can be made to tune both 
A. T. inductances, but if desired, each aerial 
circuit unit can have a condenser incorporated 
in its construction. Fig. 3 illustrates apparatus 
made on this principle, “‘ A ” being detector 
unit with valve totally enclosed, and contains 
filament resistance, grid leak, blocking con- 
denser and telephone plug. “ B?” contains 
A.T. inductance reaction coil and condenser. 

Various aerial circuits can thus be used 
with one detector, the connecting leads, 


A 


TL 


SHORT WAVE A 
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ortector IE 
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four in number, being quickly interchangeable. 
In the set illustrated the reaction leads are 
twin “flex” ending in a plug—shown in 
UE" set. 


Before connecting up the apparatus, each 
piece should be thoroughly tested so that 
when connected up if signals cannot be 
received the reason must lie in faulty connec- 
tions and not through faulty apparatus. 

The following notes will enable the 
experimenter to quickly locate the cause of 
the non-functioning of the set. 

l. To test if set is oscillating. “Touch 

the aerial terminal with the finger, if 
a loud click is heard in telephones, set 


is oscillating. If no click is heard in 
telephones, the cause of non-oscillation 
of set may be :— 
(a) Reaction coil coupled too loose 
to A. T.I. 
(4) Reaction coil leads reversed. 
(c) High-tension battery connected 
up wrong way. 
(4) Aerial shorting to earth. 
2. Common causes of * howling” :— 
(a) Reaction coil coupled too tight 
to A. Lt. 
(^) ‘Too much H.T. 
(c) Break in lead from grid of valve 
to. A. T.I. j 
3. Hisses and loud clicks, growls, etc., 
are often caused, otherwise than from 
atmospheric disturbances, by one or 
more cells of the high-tension increasing 
in internal resistance, thus causing the 
voltage of that or those cells to drop, 
or more often, fluctuate. 


The single valve regenerative circuit gives 
plenty of ground for initial experiment, and 
enables the beginner to obtain a fair knowledge 
of the characteristics of valve circuits. When 
these are mastered the handling of tuned 
circuits with multiple valve amplifiers can be 
undertaken. 


WIRELESS IN A WRITING BUREAU 


The above photogra ph illustrates an unusually neat set contained in a writing bureau. 


This set is due to 


General Palmer who kindly supplied the photograph at our request. 
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ON MAGNETIC DETECTORS* 


By Prof. E. Wirsos, M.I.E.E. 
(Professor of Electrical Engineering at King’s College, London.) 


EFORE dealing with magnetic detectors 

in detail I think it would be well if 
one said something about magnetic in- 
stability, since, of course, as you will see, 
the whole subject depends on the stability 
of magnetism. I shall start off by 
just making an elementary diagram of what 
may be termed a transformer or ring, having 
its secondary coil attached to a ballistic 
galvanometer G, Fig. 1. 
resistance R, if necessary, to keep the 
galvanometer deflection on scale. The 
primary ts attached to a storage cell battery 
B, through a mercury reversing switch Sw. 
This mercury reversing switch has to be 
supplied with a resistance between points 
l and 6 in order that we may get to the 
particular point on the magnetisation curve 
which I want to investigate. This resistance 
is adjustable, and we can short-circuit it if 
we wish. An ammeter A is placed in the 
circuit for measurement of the current. 


Fig. |. 


Now the ballistic galvanometer is an instru- 
ment which measures quantity of electricity. 
By a suitable calibration it will enable us to 
test all the changes of flux which go on in 
the ring when we vary the primary current. 
Hence, if we close the secondary circuit 
when the primary current is steady, and then 
get a deflection on the ballistic galvanometer, 
we know there must be some change in the 


* Lecture delivered belote the King’s College 
Wireless Society, on Monday, May 23rd, 1921. 


We can have a. 


H at some particular point. 


magnetisation of the ring. Well now, 
supposing that we are going to trace out the 
hysteresis or B-H loop by means of this 
method. What we should do would be this. If 
the switch Sw is put over from one side to the 
other, the magnetising force due to the primary 
current will be reversed from the point ] to 
the point 2, Fig. 2. Now to trace out the 


HS 


Fig. 9. 


whole curve it is quite obvious that vou 
must be able to control the magnetising force 
to get to a point on the curve when the 
switch is thrown over, so as to drop the 
resistance R, into circuit. Hence, when 
you reverse the switch Sw, you take the 
flux from the value A, and instead of its 
rising to C you stop at a value such as 
'B. In that way you can trace out the 
hysteresis loop, by taking various values for 
the resistance R,. 

Now suppose you stop on the steep part 
of the curve, że., suppose I take the magnetis- 
ing force through zero to a certain value of 
We will call 
that point D. Now at that particular point 
we maintain the magnetising current steady, 
and then close the secondary circuit on to the 
galvanometer. If, then, you give the ring a 
tap with a plece of wood you will get a 
deflection on the ballistic galvanometer. 
That effect is due to a change in the magnetis- 
ation although the magnetising force is in no 
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way changed. Now that isa simple experiment 
of fundamental importance in connection with' 
magnetic detectors because there you have an 
illustration of magnetic instability. After 
making these experiments it occurs to one that 
vou might be able to change the magnetism in 
this particular way by other methods than 
merely tapping the iron by a piece of wood. 
Well, as a matter of fact, if you subject the ring 
to high frequency oscillations as in W/T you 
find that you can get the magnetism in the 
ring to change in very much the same way 
as If the iron is tapped with a piece of wood. 
It has been suggested that these effects are 
due to eddy currents, but as a matter of fact 
if you laminate your iron you still find that 
they persist and that you have this magnetic 
instability. 

I will now leave this subject and turn to 
what has actually been done in the develop- 
ment of magnetic. detectors for W/T. Sir 
Ernest Rutherford, I think, was the first person 
to publish a statement that hehaddetected wire- 
less signals by the aid of a magnetic detector. 
I think it was about the year 1896, and what 
he did was not to ase the magnetising force 
in the way I have already indicated, but he 
connected a coil between two horizontal 


Fig. 3. 


antenna wires, as indicated in Fig. 3. ln 
this little coil he placed a bundle of steel 
wires. He also investigated different 
materials. As you will see from the hysteresis 
loop of a specimen of iron or steel (Fig. 2), 
when you remove the magnetising force you 
are left with a residual magnetism. As a 
matter of fact, in that particular case he found 
out that it was very easy to remove these 
residual effects in such a little bundle of 
magnetised wires. He was not working 
on the part of the curve marked D in Fig. 2, 


- were made 


but the rapidly oscillating currents shook 
out the residual magnetism OE (Fig. 2), to 
some value near zero. With this bundle of 
magnetised wires he got a steady deflection 
on the instrument from an oscillator about 
half-a-mile away. I think you may say that 


was the starting point of magnetic detectors. 


Fig. 4. 


It is obvious that such a method has not, of 
course, the advantages necessary for regular 
working of a wireless station, because every 
time after a signal the bundle of wires have 
to be taken out and re-magnetised. ‘This 
method could not be tolerated in practice, 
and nobody realised that more than Sir Ernest 
Rutherford. 

I may say that in this laboratory experiments 
in connection with wireless 
telegraphy with this little piece of apparatus 
which I have on exhibition here, which was 
intended to make the magnetic detector more 
automatic in its nature. This piece of apparatus 
has got a little bundle of wires, mounted with 
four terminals on a piece of ebonite. By means 
of a stationary coil on the specimen it was 
possible to magnetise the little bundle of wires 
inside without having to remove them from 
the coil. This re-magnetisation was done 
automatically by suspending from a fixed 
support a small moving coil carrying a contact, 
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so that what happened was this—the contact 
was made to the local circuit which closed the 
magnetising coil on to a battery and magnetised 
the magnet. This brought back the coil to its 
central position, and then, on receipt of waves, 
the magnetism was wiped out from the little 


bundle of wires and the coil gradually went. 


back until the contact was closed again to 
re-magnetise the wires. 

The arrangement was sketched on the 
board and is shown in Fig. 4. On the bundle 
of wires there are two coils, one connected 
to a local magnetising circuit and the other 
used for received oscillations. -You understand 
that there must be a time interval between the 
spot of light getting to the end of the scale 
and the application of the magnetising force 
and the removal of the spot of light back 
again. | 

The next stage, I think, was the magnetic 
detector as we have it to-day—the Marconi 
magnetic detector. Of course, as you readily 
understand, the earlier methods were not much 
good for practical wireless telegraphy, and it 
became necessary to introduce something to 
enable you to continuously record your 
signals. I think I must now illustrate 
the next stage of affairs, because you 
see up to the moment we have been dealing 


with these little magnetised bundles, and we - 


must now make use of the effect which I shall 
first talk about. 

We must now imagine that you have the 
iron continuously magnetised, and that you 
are going to make use of the magnetic 
instability which occurs and which is made 
permanent when on a special part of the 
hysteresis loop. Some of the experiments 
which were made in this laboratory were 
carried out in this way with quite little rings 
of iron. These little rings were supplied with 
a current which continuously carried the iron 
through this cycle of operations by means of 
a current reversal arrangement. This reversal 
arrangement consisted of a couple of fixed 
plates and a couple of movable plates in some 
dilute copper sulphate, the wires from the 
battery were brought to the fixed plates, and 
a couple of wires, which were brought out to a 
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couple of slip-rings on the shaft, convey the 
current to the winding. ‘These springs and 
slip-rings were corrected respectively to the 
two rotating plates. Now, by such a means as 
that you are able to pass an alternating current 
round your little ring and make the alterna- 
tions as slow as you please. Now if you 
imagine that such an arrangement as that is 
connected to one coil on the little ring, as 
shown in Fig. 5, another coil on the ring can 
be connected to the telephone, and a third 
coil is connected to the antenna. You are 
then in a position to do three things. You can 
vary the magnetising force so as to take your 
iron continuously round the hysteresis curve ; 
you can listen in the telephones attached to 
the second circuit ; and if the variations are 
sufficiently slow, then you can receive the 
signals from a distance in the third coil. 
Evidently this is an improvement really on 
the earlier arrangement of a bundle of wires. 


Fig. 5. 


Turning the reverser round slowly you get 
signals with varying intensities at different 
points on the hysteresis curve. “They prac- 
tically die out on the apex, no matter how 
highly the iron is magnetised. There is a 
portion where you do not get them, and then 
you get them with increasing strength along 
the parallel portions of the loop, marked 
FG and HB in Fig. 2. The ideal receiver 
must not show any variations in the strength 
of received signals. 

The Marconi detector, perhaps as vou 
know, is a very simple affair. It consists of a 
band of fine divided iron wires, which are 
nsulated and passed through a little tube and 
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through a couple of coils. One of these coils 
is attached to the telephones and the other to 
the antenna, and therefore when the H.F. 
oscillations are received they give rise to a 
magnetising force on the iron. In the Marcont 
detector the magnetising force is applied to the 
iron by a couple of horseshoe magnets. The 
band of iron is driven round by means of a 
clockwork apparatus. The arrangement is 
shown in Fig. 6. The two coils with the 
iron band forms merely a transformer pure 
and simple, but when the band is rotated, 
and supposing that you arrange that these 
magnets are south-south on the outside holes 
and north-north in the centre, then you will 
get a piece of apparatus which is capable of 
responding to the high-frequency waves and 
responding to them continuously so long as 
vou keep the band moving. 


Fig. 6. 


It is quite obvious that during the process 
of passing through the reversal of held due 
to the magnets you get this tremendous 
sensitivity. Any received impulses which 
come in the aerial coil will then at once set 
up an electromotive force in the telephone 
circuit which will correspond to and be as a 
matter of fact a received signal. Now I am 
afraid it is not so clear to see the operation of 
this instrument as it is to see the operation of 
that little coil. It is fairly easy to understand, 
but it is not quite obvious to see what is going 
on there. As a matter of fact, one wants to 


really understand what magnetism is before 
you can properly see what is going on in a 
piece of iron when it is magnetised. Of course, 
there are those who say that the magnetism 
Is due to molecular changes under the influence 
of the external force, and if you try to reverse 
their position they do not all get reversed. 

As a matter of fact there is a great deal 
more in it that we now know, and I think it is 
fairly well established that magnetism in 
iron is due to molecular causes. We find 
cases in which one and the same material 
can be at a certain atmospheric temperature 
in a highly magnetic state or in a non- 
magnetic state. Moreover, you can find 
non-magnetic materials which, when put 
together, form a magnetic material. Mag- 
netism is in some way cofnected with 
molecular arrangement as I said before. 
Copper, aluminium and manganese are non- 
magnetic 1f each material is taken separately, 
but combine them into an alloy and you have 
magnetic material. And similarly with regard 
to the effect of temperature. If, say, you 
take a piece of 25 per cent. nickel steel you get 
a material which is non-magnetic when hot, 
but if you cool it down that material isa 
highly magnetic material, and when you have 
the same material at some other temperature 
its properties are all different. If you had a 
chemical analysis of it made it would tell you 
that there was the same stuff there. And 
in the same way you can have iron oxide 
produced in one way non-magnetic and pro- 
duced in some other way it is highly magnetic 
and a most searching analysis will show that 
these are absolutely identical. "There is no 
question that the magnetic property is due to 
molecular arrangement. ‘That is about as 
far as we have gone with certainty. 

Well, now, if vou imagine that there is an 
alteration in the molecular arrangement and 
you vary external forces, all I can say in this 
particular case is that as the band approaches 
magnet No. | these molecular arrangements 
are in a certain direction which, when vou get 
opposite the second magnet, pass through a 
complete change, and it is during that particular 
interval that the oscillations which have been 
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received in this aerial circuit give you the 
violent change in field, and induce an electro- 
motive force in the telephone circuit. Some 
people explain this action by saying that the 
hysteresis is wiped out, but there is something 
more in it than that. Of course, we are just 
on the fringe of the subject. Anyway, 
probably as we go along we shall be able to 
understand more and more about this wonder- 
ful subject of magnetism. 

Before I make any experiments I want to 
draw your attention to a comparison between 
magnetic detectors and the thermionic valve. 
In both we have a species of transformer. 
The magnetic detector is really a transformer, 
and, as you probably know, the valve isa piece 
of apparatus that for many years was utilised 
very much in the same way as these magnetic 
detectors, that is to say, the energy received 
by the valve was all the energy you had to 
work on and there was no amplification and 
no trigger action. By the invention of the 
three-clectrode we have a means whereby 
a very minute amount of energy can easily 
be turned to control a very big source of energy 
such as for operating a Morse inker, working 
telephones and so on. Some day or other 
somebody will apply trigger action to a 
magnetic detector. I am quite certain about 
it. It has been a dream of mine and some- 
times I think I have got it, but then it goes 
again. I have made many experiments. 
Some day, however, somebody will discover 
a means whereby the arrival of a minute 
amount of energy will set free the vast store 
of energy which these molecules actually 
possess. We may then have got a piece of 
apparatus which is more sensitive than the 
valve and very much more simple. It is one 
of those things that if it does happen will 
revolutionise wireless telegraphy. One does 
not know, and it does not do to predict either, 
but I cannot see why it should not be done. 
It is a problem which wants solving. I hope 
it will be a member of the King’s College 
Wireless Society who may solve it, as it is a 
problem which is well worth thinking about. 
In physical research work there is always 
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something to think about and ponder over 
and this is one of the things that remains to 
be done. “The magnetic detector is a piece of 
apparatus which is like the valve was before 
the introduction of the three-electrode. 


A demonstration was then given using a 
small transformer ring which could be brought 
to the sensitive point on its magnetisation 
curve, and its secondary winding then con- 
nected to a ballistic galvanometer, as in Fig. 1. 
On giving the iron a sharp tap the galvanometer 
was violently deflected, thus indicating the 
great change in the magnetisation of the iron 
brought about by the blow. 


The iron used in the ring in this experiment 
is extremely soft, and I have had some Stalloy 
wire wound with silk, but I found that it 
did not work. You must therefore choose a 
material in which this magnetic instability is 
very pronounced, but when you get the 
material which gives the most pronounced 
effect you are still up against. the difficulty, 
unless you can induce trigger action into it, 
that you can never hope to compete with the 
valve from the point of view of sensitivity. 

In a second demonstration a home-made 
magnetic detector was connected to a frame 
aerial, which picked up signals from a second 
frame aerial connected to a buzzer transmitter. 
The signals picked up by the magnetic de- 
tector were rendered audible to the audience 
by means of a three-valve note magnifier and 
a loud-speaking telephone. 

In conclusion, all I have got to say is this, 
as I said before, the lecture has been passing 
over old ground ; but I often think that it 
does one good to go over old ground. Certain 
things do not perhaps occur to you at the time, 
but when you begin to look back again they 
suddenly crop up. I do not think there is any 
more profitable manner of originating new 
Ideas. It is surprising how one gets hold of a 
particular idea which vou do not think much 
about, until some dav you wake up to the 
fact that you have in it got hold of the 
solution of some other problem. Perhaps 
I have quite accidentally put something into 
your minds which may help you to suddenly 
spring upon some new idea. Things are 
liable to develop in this way, and if I have 
done anvthing in that way the time will have 


been well spent. 
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NOT E.— Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless 


Clubs and Societies. 


Such reports should be submitted without covering letter in the exact form in which they 


are to appear and as concise as possible, the Editor reserving the right to edit and curtail the reporte if necessary. 
The Editor will be pleased to consider for publication papers of unusual or special interest read before Societies. 


Wireless and Experimental Association. 
(Affiliated with the Wireless Society of London.) 


At the meeting of the above on May llth every 
member had the opportunity of checking his keying 
on a Morse Inker, and though some of us knew 
we were not great at '" spacing and marking," 
the demonstration proved necessary to show how 
bad we really were. 

Mr. Horwood, our indefatigableinstructor, seemed 
the least downhearted, and he has set his mind 
on an all-round 10-words-a-minute reception for 
all the members, and it looks, at present, as if he 
will get it. 

At a meeting on May 18th a member expressed 
the fear that our more junior members were not 
being sufficiently catered for, and it was resolved 
to elect a special agenda committee. 

Under the chairmanship of Mr. G. H. Horwood, 
Mr. Kloots was elected to represent the advanced, 
Mr. Voigt the intermediate, Mr. Selden the ele- 
mentary, and Mr. Lee the very elementary members. 

All members will thus be able to voice their 
wishes, and we hope to be in a position to know 
and administer to their needs.—Geo. Sutton, 
A.M.1.E.E., Hon. Secretary 


Brighton Radio Society. 

( A giliated. with the Wireless Society of London.) 

A meeting of the Society was held on April 7th, 
when there was a good attendance. 

The President announced that a handsome gift 
of apparatus had been made to the Society by Mr. 
Magnus Volk, comprising a complete crystal 
receiver, & portable receiving unit, and a portable 
transmitting set, together with several useful 
accessones. It was unanimously decided that a 
formal vote of thanks be sent to Mr. Volk for his 
extreme kindness and interest in the Society. The 
work of installing the main set was left in the hands 
of the Technical Committee. 

A definite form of log was then presented to 
the members, and it was decided that records 
should be kept on these logs by members as regards 
the results attained with their own sets, the logs 
to be handed in to the Technical Committee fort- 
nightly. One new member was elected. 

Arrangements are now complete for a Morse 
Class for the benefit of members desiring practice 
in this direction 

A meeting of the Society was held on April 21st, 
the attendance being excellent. 

An interesting and instructive Paper was read 
bv Mr. W. E. Dingle entitled * The Construction 
of a Two-Circuit Single Valve Short-Wave Re- 
ceiver,” who afterwards kindly demonstrated the 
set, and gave a blackboard diagram of the 
connections, There was no further business and 
the meeting concluded at 10 p.m. 


The North London Wireless Association. 
(Affiliated with the Wireless Society of London.) 


The Association's first field day was duly held 
on April 23rd. Unfortunately the weather was 


bad and the occasion was not altogether the 
success anticipated. However, the meeting was 
well supported and a short programme of trans- 
mission and reception was successfully carried out. 
It was unanimously decided that the Association 
should hold regular field days, and the Secretary 
was asked to arrange the next outing on as early a 
date as possible. 

The Association’s twenty-second meeting was 
held on the 7th inst., the President in the chair. 
The minutes of the previous meeting were read and: 
confirmed. At this meeting an interesting and 
instructive Paper was read by Mr. Walter Jonghin 
on *' Fault Testing in Receiving Circuits." Many 
of the common troubles met with by amateurs and 
the proper manner of correcting them was very 
ably demonstrated by Mr. Jonghin, and a hearty 
vote of thanks was accorded him at the conclusion 
of the Paper. 

The Association's Library is making good pro- 
gress, and gifts of books have been made by Dr. 
Knight and Messrs. A. de Villiers, F. S. Angel and 
W.'A. Saville. Five new members have been 
elected. All communications and enquiries as to 
membership, etc., should be addressed to the Hon. 
Secretary, Mr. J. W. S. Prior, c/o Superintendent, 
Peabody Buildings, Essex Road, N.l. 


Bradford Wireless Society. 
( Affiliated with the Wireless Society of London.) 


A meeting of the above Society was held in the 
Club-rooms on Friday, May 6th, a large number of 
members being present. After the usual business 
had been completed the members retired to the 
instrument room, where two single-valve receivers 
were on view. The first set to be examined was a 
Mark III short-wave tuner converted for valve 
reception up to 30,000 metres belonging to Mr. N. 
Hammond, Hon. Treasurer. Good results were 
obtained. The next set being a single valve 
receiver specially constructed for the reception 
of short-wave telephony, the owner, Mr. A. Barber, 
then proceeded to show the capabilities of this 
little tuner by allowing the members present to 
hear telephony, music, etc., for at least an hour, 
this being transmitted by one of our local friends. 
There is no doubt that the results were excellent. 
After a short discussion on various subjects the 
meeting closed after an evening well spent. 

A meeting was held in the Club-room on Friday, 
May 20th, with Mr. A. Bever in the chair, when 
Mr. Wood, of Low Moor, one of our recently 
elected members exhibited his complete ‘ Polaris ” 
set and three-valve amplifier. Good signals were 
obtained from various British and Continental 
stations and our best thanks are due to Mr. Wood 
for the opportunity of seeing this compact receiving 
set at work. 

The following new members were duly proposed, 
seconded and elected :— Messrs. D. Hammond, 
A. Sykes and Marshall. 

Mr. Eskdale has promised to demonstrate the 
M I5 Receiver which he has recently acquired 
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from the Marconi Scientific Instrument Compafty, 
and we are also promised a short Paper on 
_ " Valves." 


Will all members and intending members please 
note that during the absence of Mr. J. Bever, who 
is on service with the Defence Corps, all communica 
tions should be addressed to Mr. N. Whiteley, 8, 
Warrels Terrace, Bramley, Leeds, who has tem- 
porarily undertaken the secretarial duties. 


The Radio Scientific Society. 
(Affiliated with the Wireless Society of London.) 
At a meeting of the Society held in the City 

School of Wireless Telegraphy on April 20th, 1921, 
a lecture was given to the advanced section of the 
Society by Mr. A. T. Holmes on a five-valve re- 
sistance amplifier. Mr. Holmes laid great stress on 
the effect of capacity in this type of amplifier, 
and illustrated his remarks with apparatus oi his 
own design and construction. 


At a meeting held on May 4th, 1921, a lecture 
was given to the elementary section by Mr. Halli- 
well, assisted by Mr. Whitehouse, on plotting the 
characteristic of a valve. Several valves were 
compared, members bringing their own valves to 
be tested. 

At a meeting held on May llth an advanced 
lecture was given by Mr. E. A. Edwards on Aerials, 
Old types of aerials were described, followed by 
those of the present day. Formule were given for 
calculating the wavelength, etc.. of aerials. A 
general discussion closed the meeting. 

All communications should be sent to the 
Secretary, Mr. H. D. Whitehouse, 16, Todd Street, 
Manchester. 


Dartford and District Wireless Society. 

(Affiliated with the Wireless Society of London.) 

An extremely interesting meeting of the above 
Society was held on Friday, May 20th, 1921, at 
Dartford Grammar School, a good attendance of 
members being recorded. Dr. L. J. Miskin, M.B., 
presided, with Mr. J. R. Smith, A.M.I.E.E., Vice- 
President. 


The minutes of the previous meeting were read 
and confirmed and various business items discussed. 


Dr. Miskin proposed that the members occasion- 
ally give lectures on any wireless subject with 
which they are familiar, relating their experiences 
and experiments in connection with their work. 

Dr. Miskin commenced by lecturing on ‘‘ The 
Elementary Principles of Wireless." The various 
elementary principles governing the transmission 
and reception of wireless signals were explained, 
commencing with etherical oscillations and their 
comparison with those of light and sound in respect 
of transmission and reception. The lecturer dealt 
very effectually with such items as frequencies, 
velocities, wavelengths, inductances and capacities, 
the members very much appreciating the informa- 
tion given. 


The Vice-President, speaking on behalf of the 
members, thanked Dr. Miskin for his interesting 
lecture, and pointed out the advantage of studying 
the elementary principles of wireless with a view 
to further research on more difticult problems. 
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The Society have now installed a complete 
crystal receiving set, and all persons interested in 
wireless are invited to communicate with the Hon. 
Secretary, Mr. E. C. Deavin, 84, Hawley Road, 
Wilmington, Dartford. 


The Gloucester Wireless and Scientific 
Society. 

(Affiliated with the Wireless Society of London.) 

At a general meeting of the above Society on 
May 12th, at the headquarters at Sir Thomas Rich’s 
School Science Laboratory, the first lecture of the 
summer programme was given by Mr. J. Pittman 
on “ Dynamos.” It was followed by some dis- 
cussion and questioning. The next lecture will 
be upon the different colour photograph processes. 
Buzzer practice was run for an hour or so, and it was 
noticed that the average speed is getting much 
better. Anyone interested in wireless telegraphy 
and telephony can obtain particulars from the 
Hon. Secretary, Mr. J. J. Pittman, 1, Jersey Road, 
Gloucester. 


` 
i 


5 * 


‘4 


Manchester Wireless Society conducting experiments 
with a portable receiving set. 


Cambridée and District Wireless Society. 

A meeting of the above Society was held on 
Wednesday, May 18th, at 8 p.m., at the reading- 
room of the Photographie Society, Ram Yard. 
The growth of the Society was again made mani- 
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fest by the addition of some more members, which 
totals now well over thirty. After the reading of the 
minutes, it was agreed upon that the next meeting 
should be three weeks hence, so as to coincide 
more nearly with the publication of The Wireless 
World. Leaflets were then distributed on which 
was the constitution of the Society. 

Major Batchelor (President), in the chair, then 
called upon Mr. W. S. Farren to deliver a discourse 
on the elementary principles of wireless telegraphy. 

Mr. Farren dealt with this subject very ably. 
showing by means of a dynamical instrument the 
analogy between wireless telegraphy and the 
ordinary transference of energy from one source to 
another. 

At the close of the meeting a vote of thanks was 
passed to Mr. Farren for the lecture he had given. 
The next meeting is to be held on June 18th at 
8 p.m. at the Photographic Society's reading room, 
Ham Yard, Bridge Street, when the Secretary will 
deliver a lecture on ** Valves and their Fundamental 
Principles." i 
The Wimbledon and District Wireless Society. 


An exhibition of wireless apparatus was held 
by the above Society on Wednesday, May 11th, 
at the Technical Institute, Wimbledon. 

The very fine selection of apparatus on view 
served to emphasise . the remarkable progress 
made in this science in the last few years. 

The very best thanks are due to Messrs. R. H. 
Tingey, who, with the aid of their four-valve 
amplitier, succeeded in making signals from distant 
stations audible throughout the large hall in which 
the exhibition was held and also in recording same 
on a tape machine. To Messrs. F. O. Read & Co., 
Ltd., and Messrs. H. D. Butler & Co., for their very 
fine display of apparatus and "''gadgets." To 
Messrs. The Wimbledon Apparatus Company for 
the exhibition of a very compact and efficient 
telephony transmitter, and to Messrs. Bower & Co. 
oí Wimbledon, for ihe display of a large sclection 
of high frequency electro-medical apparatus. 

In addition to the above a fair selection of 
apparatus was exhibited by members of the Societ y, 
some of which were unique from a constructional 
point of view. 

The exhibition aroused considerable interest 
throughout Wimbledon and District, and between 
301) to 500 people passed through the hall between 
the hours of 7.30 and 10 p.m. 

This Society is holding informal meetings on 
Wednesday evenings at 7 p.m. until further notice, 
when facilities will be offered for buzzer practice, 
etc. "The dates of our next monthly meetings are 
June 8th, July 6th, September 21st, October 22nd. 

Intending members should communicate with 
the Hon. Secretary, Mr Wm. Geo. Marshall, cjo 
Technical Institute, Wimbledon, or 48, Warren 
Road, Merton, S.W.19. 


Plymouth Wireless Society. 


A meeting of the Plymouth Wireless Society was 
held on Friday, May 20th, Mr. W. J. Lewarn in the 
chair. 

Mr. J. K. A. Nicholson, A.M.I.E.E., gave a lecture 
on ' "Valves." This was the first of a series of 
lectures on this subject, which the lecturer has 


kindly consented to give, extending over about 
six weekly meetings. 

Mr. Nicholson dealt exclusively with 
" Electron Theory," and explained fully the 
vacuum valve and ite uses. All present thoroughly 
appreciated the lecture and a vote of thanks was 
passed to Mr. Nicholson. 


The Willesden Wireless Society. 


The membership of our Society is now about 
thirty, the recent announcement in The Wireless 
World having met with a very gratifying response. 

Permanent headquarters, available during the 
whole week, have been secured, and the Society 
will take possession immediately the necessary 
furniture is obtained. 

A licence has been applied for, and a three-stage 
amplifier is being made up by members for the 
Club’s use. 

Meetings are held every Tuesday evening. 
Further particulars can be obtained from the Hon. 
Secretary, Mr. F. A. Tuck, 87, Mayo Road, 
Willesden, N.W.10. 


South East Essex Wireless Club. 


The general monthly meeting of the above Club 
was held on Monday, May 2nd, at the Club-room, 
High Street, Wickford, nearly all the members 
being present. The Hon. Secretary, Mr. F. A. 
Mayer, gave a lecture on ‘‘ Scope for the Amateur 
Wireless Worker," which was much appreciated 
by all present. Meetings have also taken place 
on each Monday during the Jast month, when the 
evening has been spent on buzzer practice and 
beginners’ instruction. 


The West London Wireless and 
Experimental Association. 


On Thursday, May 19th, the Society listened to 
a very interesting lecture from Mr. Hirst on the 
synchronization of clocks by means of time signals, 
and illustrated a device of his own invention which 
he had provisionally protected. 

It is anticipated that a lecture and demonstration 
will be given by Captain W. R. H. Tingey in the 
near future, and.a notification will be made when 
the date has been fixed. 

The course of wireless, which comprises a series 
of lectures and has been specially arranged for 
new members, commenced on May 3rd. It is. 
hoped that prospective members will join at as 
early a date as possible to avoid missing the first 
lectures. 

The Society still proposes to continue the Morse 
practice class, “listening in on Club apparatus,” 
and the answers to queries raised by members, 
the latter having been found particularly instructive. 

Particulars of the Society and its activities will 
be gladly furnished by the Hon. Secretary, Mr. 8. 
J. Tyrrell, 6, Providence Road, Yiewsley, Middlesex. 


The King’s College Wireless Society. 

A society under the above name was formed last 
March at King’s College, Strand (L.U.), and is now 
starting upon its activities with about thirty 
members. The fixtures for this term are :—An 
historical Paper by Prof. E. Wilson, M.Inst.C.F., 
M.I.E.E., upon Magnetic Detectors, illustrated by a 
demonstration with the original apparatus used by 
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him in his pioneer work on this subject ; a Paper 
by Mr. C. C. Redshaw on Various Receiving Cir- 
cuits, and a Paper by Mr. F. S. Robertson, M.1.E.E., 
on Valve Manufacture, in which some valuable 
first-hand information is anticipated. Morse prac- 
tice is also being arranged. The College already 
has a transmitting license, and possesses some useful 
apparatus and an aerial, from which a lead-in 
is to be taken into the Society’s room. It is 
hoped to get into touch with other colleges of 
London University with a view to carrying out 
experiments. 


Aldershot and District Wireless Society. 


A wireless society has been formed in this 
district under the above name. At the first 
general meeting the officials were elected. 

The subscription has been fixed as follows :— 
Full members, entrance fee, 5s.: 
10s. 6d. per annum. Associate members, entrance 
fee, 2s. 6d. ; subscription, 5s. per annum. Members 
of the Services, ls. per month. Associate members 
are those under 16 years of age. Ladies are eligible 
for membership, and it is interesting to note that 
we have a lady member of the committee, who is 
a very keen experimenter. 

As soon as the necessary premises can be ob- 


tained, it is proposed to open a lecture room, 


library and laboratory. A transmitting and re- 
ceiving license will be applied for. 

At the meeting held on Monday, April 18th, at 
Gulwell’s Restaurant, Farnborough Road, Mr. 
W. K. Alford gave his presidential address under 
the title of '* Wireless, 1850—1921.” He reviewed 
the various advances made during this period and 
gave details of the various experiments carried 
out by Morse, Hughes, Wheatstone, etc., in line 
telegraphy and, later, the work of Lindsay, Henry, 
Hertz, and others. He detailed many of the in- 
ventions of Marconi, from the time when he first 
used the elevated aerial wire to the present time. 
The lecturer outlined the different systems of 
W/T., the functions of the valve, and its applica- 
tions to C.W. transmission and reception were 
fully explained and clearly illustrated by diagrams 
and graphs. The development of W'T. during the 
war occupied a large portion of the address and 
various problems and difficulties which were 
occupying the attention of experimcente:s to-day 
were indicated. 

A very interesting feature was the large collection 
of apparatus on view, which was in itself a graphic 
illustration of the advance made in the science of 
wireless. 

A hearty vote of thanks was accorded Mr. Alford 
for his very interesting and instructive address. 

On Monday, May 2nd, Mr. J. F. Herd, 
A.M.I.RadioE., late instructor in W- T., R.A.F., 
gave a very fine lecture on the “ Principles of 
Wireless." In a lucid manner and with the aid of 
blackboard diagrams, he showed how electric 
waves were produced and propagated into the 
acther, and by means of analogies, indicated the 
functions of the various parts of the apparatus 
used. He gave a very full explanation of wave 
motion and high-frequency oscillations and illus- 
trated by means of suitable apparatus their 
practical application to wireless telegraphy. 
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The lecture proved of great interest and was 
productive of a keen discussion at the conclusion. 
One feature was the amusing mnemonics em- 
ployed by the lecturer, and his witty asides caused 
roars of laughter. 

A very hearty vote of thanks was accorded Mr. 
Herd and the Chairman, Mr. E. Lynam, expressed 
the feelings of those present when he said that we 
should look forward with great pleasure to Mr. 
Herd’s future lectures. 

Although only a few weeks old, the Society is 
firmly established and new members are being en- 
rolled at each meeting. Any lady or gentleman 
interested who would care to join is invited to 
write to the Hon. Secretary, Mr. J. Henry Hill, 
Farnborough Road, Farnborough, Hants. 


Wandsworth Wireless Society. 


The inaugural meeting of the above Society was 
held at the Technical Institute, High Street, 
Wandsworth, on May 6th, at 7.30 p.m., the chair 
being taken by Mr.D. N. Griffiths, B.Sc., A.M.1.M.F. 

In & short address the Chairman emphasised 
the fact that the need of a wireless society had been 
long felt in Wandsworth, and judging by the 
attendance at the meeting of so many enthusiastic 
supporters who had in view the formation and 
success of such a society, it augured well for that 
need being supplied. | 

He bore in mind also that the power of imparting 
knowledge was not present in everyone to a like 
degree, and, therefore, suggestions of the most 
meagre nature were not to be despised. 

After thanking the governors of the Institute, 
who were represented by Messrs. Settle and Finlay, 
for their offer to use the physics laboratory as head- 
quarters, the convener, Mr. F. V. Copperwheat, 
was called upon. 

The aims and objects of the Society formed the 
base of his remarks, and at this juncture it wes 
proposed that the Society be called the Wandsworth 
Wireless Society. "This proposition being seconded, 
the Secretary and Committee, consisting of the 
Chairman, Secretary and two members, Messrs. 
Prior and Milsom, were elected. All present 
agreed to accept the offer of the physics laboratory 
as ‘headquarters of the Society. The business 
having been disposed of, the meeting was declared 


at an end, and the Committee withdrew to decide 


on a code of rules and discuss other necessary 
matters. 

Intending members should communicate with 
the Secretary, Mr. F. V. Copperwheat, 9, Birdhurst 
Road, Wandsworth. S. W.18. 


Smethwick Experimental Wireless Club. 

The Club is now holding its meetings at the 
Smethwick Municipal Technical School on Tuesday 
evenings at 7 o'clock. It is hoped to increase the 
membership of the Club. Would all those interested 
communicate with the Hon. Secretary, Mr. R. H. 
Parker, 31, Wilson Road, Smethwick, Birminghan . 


Barrow and District Amateur Wireless 
Association. 


During the past month the above-mentioned 
Association have held regular meetings on Mond: y 
evenings in their Club-rooms, Market Street, 
Barrow -in-Furness. 
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Following the very successful exhibition and 
demonstration of wireless apparatus, as reported 
in previous issue of The Wireless World, quite a 
number of interested gentlemen have visited the 
Club-rooms, and, in most cases, have become 
associate members, being eligible, in accordance 
with the Club’s rules, for ** promotion " to rank as 
full members in twelve months' time (or less, at 
the discretion of the Committee), and upon quali- 
fying with regard to Morse (sending and receiving) 
and the theory and manipulation of apparatus. 

A definite portion of each Club night is allocated 
to Morse practice, one of the senior members, Mr. 
J. Hanks, being in charge. 

Informal lectures by the Club Secretary, Mr. E. 
Redpath, have been given upon the last four Club 
nights, the series being specially arranged to suit 
the requirements of the new and, more or less, 
inexperienced members. 

The ground covered included General Principles 
of W.T., Theory and Action of (a) Transmitters, 
(b) Receivers (Crystal Type); Typical Construction 
of T. and R. Sets; Manipulation of Small-power 
Transmitters and Mark III Receiver. 

Particular attention was given to ortable ” 
apparatus, as it is the intention of the Committee 
to put a complete portable transmitting and re- 
ceiving station into operation as soon as possible, 
with a view to practical outdoor experience during 
our all too brief summer. 


Handsworth Y.M.C.A. Wireless Station. 


The above Club has opened up operations, and 
Mr. H. Bidmead gave an interesting lecture on the 
construction and uses of the Club plant. 


ee 


Earthing Clip. 


An ingenious earthing clip device is shown in 
the accompanying illustration, which goes by the 
name of the ‘‘ Windman ” earthing clip. 
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WINDMAN CLIP 
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Pomts of originality in this accessory are the 
triangular washer, marked with an arrow, which 
does not turn when the screw is tightened, and the 
adjustability of the band to any circumference. 
The band is of copper, and will therefore make 
excellent electrical contact. 


Wire and Metal Gauges and Equivalents. 


Messrs. H. Rollet & Co., Ltd., of 34 and 36, 
Rosebery Avenue, E.C.l., have sent us copies of 


a little booklet giving metric equivalents and other 
information regarding gauges, etc. 

We think perhaps the booklets would be ‘of in- 
terest to readers of The Wireless World to whom 
Messrs. Rollet & Co. will be pleased to send a copy 
on receipt of 2d. for postage. This firm has large 
stocks of brass and copper materials such as the 
amateur is continually in need of for constructing 
apparatus. 


Berlin Telephony. 


Though we have not yet received any official 
information, it is apparent that Konigswuster- 
hausen (LP) is employing increased power for tele- 
phony transmission. The wavelength is 2,000 
metres. Reception should be easy with only one 
valve, so that amateurs who fail to get this 
telephony may reasonably assume that there is 
something wrong with their set. 


The Radio Station at Christiania (LCH). 


Catalogues Received. 


We have received copies of the very interesting 
new catalogues just issued by Messrs. Economic 
Electric Limited, and Messrs. Mitchells. Any 
wireless enthusiast will find much to interest 
him in these little booklets. Messrs. The Hart 
Accumulator Company have also sent us a copy 
of their excellently prepared catalogue of accumu- 
lators for every purpose. The storage batteries 
specially designed to replace the usual dry cells 
for high tension voltage should make a special 
appeal to amateurs. 


Club Reports. 


The suggestion has been made by the Bristol and 
District Wireless Association that, in the publication 
of Club Reports, the name and address of the 
Secretary should appear immediately below the 
name of the Society instead of at the end of the 
report. Will those Clubs who desire to follow this 
suggestion kindly send in their reports so arranged. 
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A CHEAP AND CONVENIENT LOOSE-COUPLER 


MADE WITH 


SLAB INDUCTANCES 


By Ep. McT. Reece. 


OR some considerable time the writer 

has used a set of “slab inductances,” 
which he has found particularly valuable 
for experimental work on account of the 
possibility of (1) eliminating so-called *' dead 
end" effects by using one coil only at a time, 
and (2) minimising the capacity effects which 
become. so evident between the unused 
portions when only a few turns of a large 
coil are actually in circuit. 

It was found necessary, however, to devise 
some means of mounting or enclosing these 
coils so as to incur the least possible risk 
of damage to the winding in handling and 
to afford a convenient way of interchanging 
them for the various wavelengths required 
and of inductively coupling one coil to another. 
If this is not done, time is wasted in disen- 
tangling the coils from various other parts 
of the gear, to say nothing of the trial to 
one's patience and temper when one dis- 
covers a loose end lying against both H.T. 
battery terminals. 

The following, though simple, is very 
effective in practice, allows of considerable 
modification to suit the reader's requirements 
and materials at hand, and may be applied 
to most types of multi-layer coils such as 
basket, honeycomb, etc. 


CARDBOARD 
DISCS 


Fig. 1. 


A number of circular pieces, of a diameter 
large enough to fit comfortably in the centre 
of each coil, is cut from fairly stout cardboard. 
These are soaked in paraffin wax or, alterna- 
tively well shellaced, sufficient being prepared 


to fill the entire space in the centre of each 
coil level with the surface (Fig. 1). 

A number of pieces of cardboard (two for 
each coil) of a diameter of about } in. larger 
than the coil which is being dealt with 
Is then prepared. “These should also be 
paraffin waxed and placed one each side of 
the coil which is already fitted with the 
centre discs described above. Holes are 
drilled as shown in Fig. 2a and 24, care being 


Figs. 2—a and b. 


taken not to approach too near the inner 
windings of the coil. The outer holes, 
A and B, should be equi-distant from thecentre 
hole, the distance between them being exactly 
the same for each coil. 

'The centre hole should be slightly over 
} in, A and B being of sufficient bore to 
allow of two ordinary brass contact studs 
passing through. The latter should be obtained 
of sufficient length to allow of their projecting 
$ in. on the other side of the coil (Fig. 34). 

Two holes (A and B—Fig. 3a) are bored 
with a needle near the top of one of the 
outer pieces of cardboard, the ends of the 
coil passed through them, and, after scraping 


Figs. 3—a and b. 


the insulation away, connection made to 
studs C and D respectively; the nuts on 
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the other side being tightened up securely 
(Figs. 3a and 32). 

If necessary, the outer edges of the slab 
may now be secured either by lacing with 
ordinary black thread (a rather crude but 
effective method) or by filing up with 
sealing or paraffin wax as preferred, the 
latter method giving a better appearance and 
finish to the coil. 

A piece of wood about 12 ins. long by 
3 ins. wide is procured and fitted each end 
with uprights consisting of pieces of ] in. 
wood 3 ins. high by 2} ins. wide (Fig. 4). 
The latter can be secured to the base by 


countersunk screws from underneath. 


Fig. 4. 


Two pieces of à in. ebonite, 2} ins by 2 ins., 
are each fitted with two terminals (G and F), 
as shown in Fig. 5. The distance between 
the two terminals should correspond exactly 
with the distance between the holes A and B 
in Fig. 2. 

These pieces are screwed down—one on 
the top of each upright in such a manner 
that the two terminals face inwards. 


MUERE 


Figs. 5—a and b. 


A small clip (E) shaped out of a piece of 
8 in. brass or copper strip, is secured on top 
of each piece of ebonite in the position 
shown in Fig. 5, ordinary wood screws being 
used of sufficient length to enter the wooden 


upright underneath, and thus assist in securing 
the ebonite rigidly. 

These clips grip the ends of a brass rod, 
} in. in diameter and 12 ins. long, which 
extends between the two uprights. 

Two pieces (one for each terminal of the 
left-hand upright) of No. 10 bare copper 
wire are twisted to the shape shown in Fig.5a. 
These, when placed on the terminals, should 
extend about § in. beyond the edge of the 


. ebonite (Fig. 5), and are each fitted with a 


binding screw 1} in. long (S and S—Fig. 62). 

If the brass rod be now withdrawn a few 
inches either to right or left, a coil, 
prepared as previously explained, may be 
slipped on and good connection made with 
the terminals G and F by simply securing 
the projecting studs of the coil to the un- 
occupied ends of the binding screws—a 
matter of seconds. 


Figs. 6—a and b. 


The method of coupling two coils together 
inductively when using a double or reaction 
circuit is illustrated in Figs. 62 and 60. 

A circular piece of ebonite % in. thick 
(H—Figs. 62 and 64), is obtained. The 
diameter may be about equal to that of the 
circular discs of cardboard previously 
mentioned, but is not important. (Hard 
wood may be used, but ebonite is preferable.) 
A centre hole is bored and it is fitted with 
two studs in a manner similar to that used 
for the coils, care being taken that the distance 
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between these studs is exactly the same as 
that for the coils. Two binding screws 
(T and T) are placed on the projecting 
ends and a piece of twin flexible wire connected 
from the heads of the studs to the two terminals 
of the right-hand upright. 

If now another coil be slipped on the rod 
the reverse way to the first, connection may 
be made to the circular piece of ebonite by 
means of the binding screws T and T and 
thence to the right-hand terminals through 
the flex. Coupling may be varied by moving 
the ebonite (and therefore the coil), back- 
wards and forwards. i 
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The length of brass rod mentioned has 
been found quite enough to allow of sufficiently 
loose coupling between the coils, when 
tuned coupled circuits are employed. 

One of the greatest advantages of the 
above described coupler is the manner 
in which the connections of either coil may 
be reversed in a few seconds by simply loosen- 
ing the coil from the binding screws, revolving 
it through a semi-circle and reconnecting 
it to the binding screws, a quick method of 
changing the connections of the reaction 
coil which will be appreciated by all valve 
workers. 


BOOK REVIEWS 


TELEGRAPHY, TELEPHONY AND 
WIRELESS. 


By J. Poore, Wu.Scu., A. M.IE.E. 


London: Sir Isaac Pitman & Sons, Ltd. 
Pp. vit + 120, 7^ x 41"... Price 3s. net. 


This little book, which is one of the 
" Common Commodities and Industries 
Series," aims at giving in the limited space of 
120 pages a summary of the chief features 
of telegraphic, telephonic and wireless methods 
of communication. ‘The treatment is hence 
very brief, and can be little more than intro- 
ductory to a more detailed consideration of the 
three subjects. “The historical method of 
treatment has been used in the main, and on 
the whole the selection of material has been 
good, bearing in mind the prime objects of 
the work, viz., a not over-technical exposition 
of the fundamentals of these methods of 
communication. 

As regards the telegraphy and telephony 
sections of the book, the apparatus and methods 
described are necessarily those of the Post 
Office, while in the wireless section the 
Marconi apparatus and methods have been 
dealt with much more fully than any other 
types. A few minor misprints have been 
noted, but apart from these both text and 
illustrations are good. The seven chapters 


are devoted respectively to the following 
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branches of the subject : Introductory con- 
siderations of Electricity and Magnetism ;: 
Sources of E. M.F.; Electric Bells and Relays ; 
Telegraphy ; ‘Telephony; ‘Telegraph and 
Telephone Lines; Wireless ‘Telegraphy ; 
The last chapter, how- 
ever, consists of four pages only, and gives 
but a bare outline without any detailed 
technical discussion of the apparatus employed. 
P.R.C. 


HET DRAADLOOS ZENDSTATION 
VOOR DEN AMATEUR (TELE- 
GRAFIE EN TELEFONIE). 

By J. Corver. 

's—Gravenhage : N. Veenstra, 1921, pp. 
106). 

'The author of this book is a frequent 
contributor to Radio Nieuws—the organ 
of the wireless amateur movement in Holland 
—and is therefore well known to the readers 
of that journal. The book will doubtless 
be of use to Dutch amateurs, as it contains a 
non-mathematical account of the various 
transmitting systems, old and new, from the 
point of view of the experimental amateur. 

The first system described is the buzzer 
transmitter ; this is followed by a description 
of the Rhumkorff coil, and its use with 
plain aerial and coupled circuit systems. 
Very detailed instructions are given for mak- 


BOOK REVIEWS 


ing a portable spark set to be fitted to a bicycle, 
and also for making a hot-wire ammeter. 
Details are given of the construction, calibra- 
tion and use of a wavemeter, both for determin- 
ing wavelength and decrement. Two 
chapters are devoted to radiotelephonic trans- 
mitters using valves, and in the concluding 
chapter the question of earthing is discussed, 
together with measurements on aerial systems. 


G. W. O. H. 


RELATIVITY, THE ELECTRON 
THEORY AND GRAVITATION. 
By E. Cunnincuam, M.A. 
London: Longmans, Green & Co., 1921. 
Pp. vii + 148, 8}°x5ł%”. Price 

10s. 6d. net. 

This book is the second edition of “ Rela- 
tivity and the Electron Theory,” by the same 
author. Compared with the first it has been 
nearly doubled in size, and now gives a 


much wider treatment of the subject. Origin- 
ally the work dealt with the two theories— 
Relativity Theory and Electron "'heory— 
and their inter-relations, but the new edition 
goes much further—beyond Einstein even— 
and shows that Einstein's generalised rela- 
tivity theory is by no means the last word 
on the subject. Of especial interest to radio 
workers, who are now much more concerned 
about the electron than heretofore, is the 
generalisation of the relativity theory by 
which it has been possible to find for the elec- 
tron as natural a place in the theory of the 
universe as that accorded to gravitation in 
Einstein's theory. ‘The book in appearance 
is very mathematical, although the use of 
formulz has been restricted as much as possi- 
ble, but it also contains much interesting and 
readable text as well, and has been well 
printed and prepared. 
P.R.C. 


CORRESPONDENCE 


To the Editor of The Wireless World. 


Sir,—The following may prove of interest to 
some of your readers :— 


While listening on A 600 metres at 0026 hours this 
morning I overheard FFS (S. Maries-de-la-Mer, 
Gulf of Lyons) conducting business with the as. 
Caledonia MNU. 


I was using three ''French"' valves, one as 
rectifier and two as low frequency amplifiers, and 
the signals from FFS were so loud that I could hear 
them with the telephones on the table and those of 
MNU nearly as loud. 

With the amplifier I listened to FFS sending a 
message addressed to '' Col. W , 8.8. Caledonia," 
and as he repeated the message l switched over 
to the ordinary crystal (Perekon) detector and 
the signals on this without any ampification were 
“good” from FFS, and as MNU acknowledged 
the message his signals were quite readable. 


Kerienik is situated approximately lat. 13? N, 
long. 23° E, and the distance to FFS is something 
over 2,000 miles. 

According to the ''Year Book" the normal 
range of FFS is 380 miles, and that of MNU 250 
milee. 

I think this is another striking example of the 
favourable conditions which sometimes exist during 
the hours of darkness for long distance transmission 
on small powers in tropical latitudes. 


It will be interesting to know if this is a record 
distance over which an ordinary 14 kW. ship set 
has been heard without amplification. 


I was using a military Mark III Tuner and my 
aerial has a mean height of 60’, 
I an, Sir, 
WILSON FINDING. 
W/T Inspector, Sudan Telegraphs. 
P.S.—The time 0026 hours wasG.M.T. plus 2 hours. 


FRENCH AMPLIFIER LI. 

The following extract from a letter received 
from a reader of The Wireless World is published 
in the hope that the hints contained therein may 
be of some service to those who are experiencing 
trouble with this type of amplifier. 

"I have noticed that you have a good many 
enquiries from readers about the L1 French Am- 
plifier, which is apt to be rather troublesome. I 
do not know if it is generally known, but I have 
found that all my trouble with the amplifier 
disappears on using 6 volts instead of 4 volts for 
the filaments, thereby lighting these brightly. I 
employ 90 to 100 volts on the plates and it is 
necessary to maintain this voltage to prevent 
oscillation. This does away with all howling, 
but as the apparatus will hardly oscillate at all 
under these conditions and a separate heterodyne 
is necessary for C.W., unless one likes to 
break the plate circuit of one of the first 
three valves for a reaction coil Contrary to 
what I have heard stated I find that this instrument 
gives excellent results on wavelengths as low as 
600 metres. A source of trouble I have experienced 
is faulty insulation in the windings of the H.F. 
transformers, giving rise to appalling noises in the 
telephones.” 
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- QUESTIONS AND ANSWERS 


NOTE.—This section of the magazine is placed at the disposal of all readers who wish to receive advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work. | Readers 
should comply with the following rules.—-(1) Questions should be numbered and written on one side of the 
paper only, and should not exceed four in number. (2) Queries should be clear and concise. (3) Before sending 
4n their questions readers are advised to search recent numbers to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) All queries must 
be accompanied by the full name and address of the sender, which is for reference, not for publication. Queries 
will be answered under the initials and town of the correspondent, or, if so desired, under a '* nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. 


HIC et UBIQUE (Gt. Shelford) ts having 
trouble with burning out of the rectifying valves in 
a two-valve resistance amplifier. He asks the probable 
reason. 

The set is quite correct as sketched, and should 
give no trouble. Two possibilities occur to us. 
(1) That your actual wiring does not agree with 
your sketch, and that the full battery voltage is 
getting across the rectifying valve while the resis- 
tance is in series with the amplifying valve only. 
Or (2) The grid condenser, which you mark as 
“ ? leaky " is very seriously leaky or even broken 
down. In this case you would get excessive 
positive grid potential on the second valve leading 
to very heavy electron currents with consequent 
overloading and shortening of life. 

A.C.S. (Switzerland).—(1) A No. 55 amplifier 
would probably cost about £40. It is a very good 
amplifier when used in conjunction with a suitable 
tuning circuit. 

(2) This appears to be an ultra-audion re- 
generative circuit. It should be quite satisfactory 
if condenser C, is made variable, and C, connected 
between the plate and filament instead of between 
the grid and filament. 

(3) Good results should be obtained with an R 
valve. 

(4) An iron core inserted in the A.T.I. or secondary 
windings would greatly increase the inductance of 
the windings, increasing the wavelength and re- 
ducing the frequency. The circuit would not oscil- 
late with radio frequency. 

RELAY (New Southgate) asks (1) Should st be 
possible to operate a single-wound polarised relay 
(working on 20 x 10°* amp.) off a single valve 
(V24) receiving set. (2) If so, for the best diagram 
of connections for set. (3) Approrimate internal 
plate filament resistance of a V24 valve. 

(1) Yes. 

(2) Any type of circuit except & grid condenser 
rectifier will do; put the relay in series with the 
telephones, shunting it with a condenser. If you 
use a grid condenser the relay will work inverted ; 
this will not matter if the relay has a spacing as well 
as a marking contact. 

(3) Of the order of 10,000—20,000 ohms, de- 
pending on the part of the characteristic used. 

E.E.G.B. (Holt).—(1) The diagram illustrating 
your circuit is very indistinct. You appear to 
have a crystal connected in series with the tele- 
phones, H.T. battery, reaction coil and anode. 
This is wrong, and the crystal should be left out 
altogether. The grid condenser and leak will give 
you rectification. Do not short-circuit unused 
portions of your aerial inductance. 


(2) This is practicable, but requires careful 
handling. As the H.T. positive is earthed all other 
parts of the oscillation generating circuit, especially 
the filament battery, should be well insulated 
from the earth. The aerial circuit should not be 
auto-coupled, but should be entirely separate 
from the oscillation generating circuit, as shown 
in your second diagram. 

(3) An R valve would be suitable; 30 volts 
would not be sufficient anode voltage with an R 
valve even for receiving. 

(4) Intervalve transformer should have 1 oz. to 
3 ozs. of No. 44 S.S.C. wound on a 4" diameter 
soft iron wire core. 

H.B. (Tonbridge) asks (1) Can slab inductances 
be used with success for crystal sets. (2) Is zincite- 
galena a successful compound. (3) Is a vartable 
condenser absolutely necessary. (4) Is an enclosed 
diagram of a crystal receiver correct. 

(1) Yes; but such coils are only of much advantage 
for waveiengths which are too high for efficient 
crystal reception. 

(2) We have no experience of this combination. 

(3) Not if you have continuously variable in- 
ductances for tuning purposes. 

(4) No; it is nearly as wrong as it could possibly 
be. m Fig. 3, page 756, of the issue for January 
22nd. 

J.B.B. (Helston).— The transformer recom- 
mended on page 759 was a low frequency iron-cored 
transformer, having a '' turns ratio '' of about | to 1. 
The resistance values are not very important. A 
suitable transformer can be made by winding & 
pimay with 1 oz. and a secondary with 3 ozs. of 

o. 44 S.S.C. wire on a soft iron core, $” diameter. 

S.O.S. (Essex).—(1) The windings given in the 
reply referred to will be suitable for your set, as 
such windings are not greatly affected by the type 
of valve used. 

(2) Windings of 4 oz. and 1} ozs. of No. 44 
will be fairly suitable. Ordinary layer winding will 
do for these coils. 

(3) There should be little difference in per- 
formance between these sets, if well made, but the 
Fig. 3 circuit is more easily adapted to a large wave- 
length range, and is more convenient to handle. 

(4) Not very good. &S.I.C. varies—generally 
about 3. 

C.W.T. (Dorchester).—(1) and (2) Yes, cer- 
tainly; but why not use the same batteries for 
each, as can easily be done with a little arrangement. 
See various multi-valve circuits in these columns. 

(3) Refer to Editor. 

(4) MPD 2,800 ms. FL varies within a few 
hundred metres about this figure. 
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G.G. (Douglas).—You will find a circuit for 
telephone transmission in Fig. 7, page 674 of the 
issue for December 25th, the diagram being ac- 
companied by useful hints on construction. Your 
receiver and amplifier should be adaptable for 
telephonic reception, but you will probably have to 
reduce the dimensions of some of the windings to 
get down to the wavelength of your transmitter. 


H.H.L. (East Acton) asks (1) If connections 
of set in a diagram are correct. (2) What wavelength 
will it reach. (3) How many sheets of tin foil 6” x 4” 
with glass 5-64ths’’ as dielectric would be required 
for a capacity of 0-005 mfds. 

(1) Yes. 

(2) About 2,000 ms. Inductances wound on 
shorter formers of greater diameter would give you 
bigger wavelength for the same length of wire. 

(3) Twelve sheets of dielectric. 


TRAMP (Birmingham).—(1) A horizontal 
frame aerial is not efficient. We should prefer 
& vertical frame, not more than 6' square. 

(2) Detailed information for frame aerials is 
given in the issues for May 20th and June 12th of 
last year. - , 

(3) Yes ; it will be necessary to advise the P.M.G. 
of the proposed aerial. 

(4) An earth lead is not necessary with & frame 
aerial. 

X.Y.Z. (Bournemouth).— Your circuit is rather 
complex, having three tuned circuits, and we do 
not advise its use. Fig. 1 gives the connection 
of an additional valve for rectifying. 


Fig. l. 


A.E.H. (Portsmouth).—(1) See Fig. 2. 
| (2) No; it would give very poor results indeed. 


MICROFARADITE (Epsom).—(1) The best 
coils to use are single-layer solenoids for short 
waves. For long waves pancake or pile-wound 
solenoids may be used. 

(2) Condenser A = 0-002 to 0-003 mfd. variable. 

B — 0-002 fixed capacity. 

(3) The circuit is quite good. The reaction should 
couple into the grid winding, which it does not do 
in your diagram. Also the condenser B should be 
connected across the H.T. battery as well as across 
the telephone transformer, as a path of low im- 
pedance to high frequency currente. 

(4) For a suitable receiver with windings, etc., 
see the recent constructional article on a '' Single 
Valve Long Wave Receiver." E 

E.C. (West Norwood).—Indoor aerials are 
rarely effective. You might try it, but we doubt 
if you will be successful. A frame aerial with more 
magnification would be more suitable. 


BRIGHTON COLLEGIAN (Brighton).—(1) 
Put the aerial condenser on the aerial side of the grid 
connection. 

(2) A.T.C. should be at least 0-005 mfds. 

(3) It is impossible to give the wavelength, as 
you do not give any information as to the sizes of 
your inductances. 

(4) Yes. 

H.A. (Barnsley).—(1) and (2) There is an 
initial licensing fee and an annual fee. It is not 
necessary to forward the license each year for 
renewal, provided the fee is paid. 

(3) POZ is the German station at Nauen. MGZ 
is & P. & O. vessel, the Khiva, but possibly the 
MGZ you have heard is transmitted by ,Nauen 
and means Mean Greenwich Time. You must not 
expect to find up-to-date information in your 
Year Book, which is two years old 

(4) Yes, apparently C.W. 


C.R.R. (Clacton).—(1) Connect apparatus as 
per diagram: Fig. 3. 


Fig. .3. 


The crystal holder is rather elaborate for 
carborundum. You will get better results with 
a steel plate or needle point instead of the copper 
wire. 

(2) If “ tubular resistance " is a wire resistance 
of the order of 3,200 to 5,000 ohms, it may be used 
for a potentiometer if a sliding contact is fitted 
to it. 

(3) You should get many ships and coast stations, 
and also Eiffel Tower and Poldhu. Your maximum 
wavelength will be slightly under 3,000 ms. 

(4) The current through the detector will be 
about 100 micro-amperes. The current to be 
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supplied by the crystal will depend upon the 
potentiometer resistance. Two good dry cells 
each 1-5 volts (not pocket lamp size) will last a 
considerable time. 

The current to be supplied by the crystal will 
depend upon the potentiometer resistance. Two 
good dry cells each 1-5 volts (not pocket lamp 
size) will last a considerable time. 


. P.W. (Leamington).—(1) B valves are 
“harder” than the R type, and require much greater 
anode potentials. They are transmitting valves. 

(2) A 3-valve amplifier—two valves H.F. 


magnification and rectification, and one valve 
(Fig 4). 


giving L.F. magnification. 


Fig. 4. 


H.P. (Liverpool) asks (1) Js an Ediswan 
valve (E.S.2) suitable to work in conjunction unth 
a Mark III short wave tuner. (2) For a diagram 
showing how to connect up the valve to two terminals 
marked '' valve" on the tuner. (3) If this valve 
ts not suitable, could we recommend one. (4) If 
the resistance of the telephones 4s in any way wrong 
for use with. Mark III tuner, when wound to 3,000 
ohma. 

(1) Yes. 

(2) You will notice that the detector change- 
over switch has to be raised to make contact with 
the tall contacts. (Fig. 65). 


Fig. 5. 


(3) You can use E.S. or R or V24 valves. 

(4) Telephones are quite all right for crystal set. 
They cannot be used in conjunction with telephone 
transformer in a valve set. Telephones for this 
should be 120 ohms. 


ANXIOUS (Bournemouth) asks for informa- 
tion as to connecting up a detecting valve ona Mark III 
Tuner. 

(1) Terminals marked ''Valve"' on the Tuner 
should be joined to the grid and filament of the 
valve either through a grid condenser and leak, 
or through a potentiometer. 


THE WIRELESS WORLD 


(2) Yes, in the anode (or, “‘ sheath ") circuit of 
the valve, not to the terminals marked “ Tele- 
phones.” 

(3) Your circuit requires the addition of a leak— 
of about 2 megohms—across the condenser in 
your grid circuit, which condenser should be 
about 0:0002 mfd. The circuit is otherwise correct. 

(4) Filament about 5 volts—use a 6-volt battery 
with regulating resistance in series; plate, 30 volts 
or upwards. 


E.H. (Croydon) asks for criticism of his set, 
particulars of which he encloses, and (2) Is there 
any inexpensive list of stations, names and letters. 

(1) The circuit appears satisfactory. Have you 
tried a potentiometer to the crystal? The aerial 
downlead should be at right angles to the main 
aerial; it must not be brought down to form a 
sharp angle with the aerial. No. 28 wire is too 
fine for aerial circuits; as a general rule do not 
use any finer than No. 24. Your present inductance 
tunes the aerial to 2,500 ms., approximately. 
The secondary wavelength, if your capacity value 
of 0-000042 mfds. is correct, will be only 880 mas. 
If its value is 0-00042 mfds., as it should be, the 
maximum secondary wavelength will be 2,800 ms. 

(2) The April 30th issue gave a list of stations, 
with times of working and wavelengths. The 
'" Wireless Year-Book"' gives a complete list of 
station call letters, but the price is 21s. Possibly 
you could purchase an old issue cheaply through 
the Exchange and Mart column. 


C.H. (Nunthorpe) asks (1) Which 4s the most 
suitable aerial for use with the long-range single-valve 
set described in “The Wireless World "—the G.P.O. 
70’ double, or the 100’ single. (2) Criticism of diagram 
enclosed. (3) Is the enclosed sample of wire suitable 
for the aerial. 

(1) Probably better results will be attained with 
& 100' single wire; but why not try both, and see 
which is the better of the two. | 

(2) The aerial and earthing arrangements are 
quite good. As you have plenty of room, arrange 
for the horizontal part of the aerial to be clear of 
the house. 

(3) The wire is quite suitable. 


CIVILIAN (Manchester).—(1) The connection 
should be as shown in the wiring diagram, 1.e., 
negative H.T. and positive L.T. 

(2) It is à matter of experiment. Probably not. 


J.W.R. (Stanmore).—(1) If the tube is 3j" 
outside diameter, and 4” thick, the wood plugs in 
each end should be 3}” diameter, so that they fit 
tight into the tube. The length over all should 
be 31". 

(2) As shown in Fig. 14, page 724, all the con- 
densers in the one clamp are connected, the common 
end joined to the long-short wave switch arm, and 
the other ends to the studs. 

(3) To use with a single-wire aerial join the 
loading inductance across the condensers and ` 
connect the aerial and earth, and also A and B of 
the amplifier across the condensers. Make a few 
tappings on the loading inductance. The maximum 
wavelength of the set would be about 13,000 ms. 

(4) Yes. 
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| P — DISCARD YOUR DRY CELLS 


AND SUBSTITUTE 


| HIGH TENSION 
HART ACCUMULATORS 


These Batteries are always ready for use. 


A full re-charge at a cost of 2d. is 
usually sufficient for about 2 months’ use. 


Easily re-charged and highly. insulated. 


" Nope E - Regulator Switches for voltage adjust- 
24 to 100 v. ** High Tension " Battery heo mounted oa: the es m = - 
illustrated, can be. supplied if required. 


HART ACCUMULATORS 


are also specially made for Filament Circuits. Any 
voltage and ampere-hour capacity can be supplied. 


. Large Stocks Kept. 


HART ACCUMULATOR CO., LTD. 
MARSHGATE LANE - STRATFORD - LONDON, E.15 


To MARCONI OPERATORS 


If you want to make the best 
buen when receiving messages, 
“VENUS” PENCILS. 
"VENUS " always makes a 
clean and sharp-cut impression. 
It wears a long time, and gives 
faithful service. NU 
has made its mark for every 
pencil purpose. 


6 volts 30 amps. 


There is a soft or hard lead 
among the 17 that will ex- 
actly suit your purvoee. 
Having chosen the Venus 
Pencil you like best, always 
ask for the same gradation 
as marked thereon. 
Made in 17 Blacklead Gradations, 
OB to OH. 64. each, 5/6 doz. 
Also Copying, 4d. each, 3/9 doz: 


"VENUS" 325 1gp sarte 


JUNE 11, 1921. xiii Please mention the Wireless World 


| Description.—3 cell, each with 5 plates, 
in strong celluloid case and non-corrosive 
terminals. Exceptionally well-made. 


Price £1 each fre: 
WATES BROS., 132, Charing Cross Road, 


Gerrard 576. W.C.2 


WE ARE MANUFACTURERS OF its: 


» J ul A 
n 
ERAI o 
Sivas 5 f 

, M o 


5 Point Switch .., e Sj. FIL. RESISTANCE, SLIDING CONDENSERS 


Switch Arm ... .. 2/9 on ebonite base, with 2 terminals. 


i 


Contact Studs ... doz. B/- As illustrated |... . 8/6 ‘0008, as illustrated ... 3/6 


7 ew 


ANODE RESISTANCES. A’ USEFUL PANEL 


50,000; 80,000; 1,2. 3, 4 or 5 meg. 3 valve holders, mounted on ebonite panel, useful for: building 
As illustrated ... .. Price 3/6 amplifiers, etc. Ss js its jo Price G/- 


VALVE HOLDER 
a ps U Peur REACTANCE FORMERS WAVE METER BUZZER 
ve ege Only ode Can be wound to any wavelength | Most Reliable. Silver Points. 
Price 7/6 Price &/- 


Brown G Type Relays: 7O]- WATCH FOR OUR 
Q & I Galvanometers 8/6 Have you 4 ot TELEPHONY SET!!! 


Cell Testers, 0-3 .. 10/6 | 
Inker Paper, Large Roll 1/3 YOUR As Usual — Beats Records 


T » French Size Od. 2 ? A NEW LINE 
Stone Jars of Morse Ink 2/6 ; Amplifier yet : Transformer Formers to wind 
Intervalve Transformers 39/- £8 secures one E your own Transformer. 
Slab Inductances ... set 1 5/- With Iron Core...Price 7/6 


wa — W.R. H. TINGEY » Hatton Garden, 
HAMMERSMITH. :: Specialist in Wireless :: LONDON, E.C.1 
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QUESTIONS AND ANSWERS 


SENOR CHISPA (Texas) encloses two diagrams 
for criticism. . 

The circuit would be greatly improved if a 
secondary tuning condenser were used. The circuit 
shown is correct for L.F. magnification, except 
that there should be no grid condenser, and also 
the filament resistance should be on the negative 
side of the filament. Perhaps your iron-cored 
transformer is not very efficient. It should have 
& large number of turns, say, 10,000 in each 
winding. 

INQUIRER (Wimbledon). — (1) Generally 
speaking, this value is much too high. A total 
capacity of 0-006 míds., variable and fixed con- 
densers, was recommended in a recent constructional 
article for the reasons given therein. You might 
use your condenser for a 10,000 to 20,000 ms. 
circuit, but not for shorter wavelengths, owing to 
the comparatively small amount of inductance 
required with such a large capacity. 

(2) Air dielectric is used for variable condensers, 
as it makes the construction easier ;; but for fixed 
capacity condensers, ebonite or mica is used, owing 
to the higher specific inductive capacity. The 
capacity between the metal plates with an ebonite 
dielectric is about 2-5, and with a mica dielectric 
eight, times as much as with an air dielectric. 

(3) Three valves is the minimum number to use 
with a frame aerial to obtain good results. 

(4) These valves have rather flat bends in the 
anode characteristic, and the use of & grid con- 
denser and leak for rectification will be an advan- 
tage. 


L.M.T. (Barrow-in-Furness) asks (1) Is the 
two-electrode Fleming valve any improvement on the 
crystal for reception. (2) Do any firms manufacture 
these valves. (3) If a diagram he sends is correct, 
and, if not, why not. 

(1) No. A crystal is more sensitive, but the 
valve is the more stable of the two. 

(2) It may be possible to obtain these valves 
from the Marconi Telegraph Company. 

(3) In &ddition to variable filament resistance it 
is necessary to use a potentiometer across the 
battery, the slider being connected through the 
telephones to the bottom of the <A.T.I. so that 
the plate may be adjusted to the best potential 
for rectification. 


T.R. (Preston).—(1) Yes, the tin formers are 
hopeless. They form a L.R. closed circuit, which 
will reduce the inductance effect of the windings 
to & negligible quantity. Make formers of cardboard, 
well varnished. 

(2) Give diameter of new formers, also condensers 
available and wavelength required. 

(3) Reactance coils are used in conjunction with 
valve sets. The function of a R.C. is to magnetically 
couple together the anode and grid circuits of a 
three electrode valve, so that some of the big 
oscillations in the anode circuit are put back into 
the grid circuit in such a way as to help to maintain 
the anode circuit oscillations, or, if the coupling 
is tight enough, to set up continuous oscillation in 
the circuit. . 


J.W.C. (London). (1) This depends entirely 
on the size of the frame and the tuning condenser, 


about neither of which you say anything. For an 
average frame, and 0-001 míds, you would get 
about 5,000 ms. 

(2) The suggested condenser is quite unsuitable. 
For good results the condenser should be variable, 
with air dielectric, say, ten moving plates of 10 cms. 
radius, with eleven fixed plates, the thickness of 
the dielectric being 2 ms. If this is not possible, 
build an air condenser of fixed capacity with 
about the same area of plates, preferably making 
some of the plates removable. i 

(3) About 100 ohms. 

(4) Apply to the Secretary, G.P.O., London. 

F.A.T. (London).—(1) The exact dimensions 
of these coils are difficult to predict, particularly 
with the little information you give about your 
aerial. For A 12 to 20 turns of, say, No. 20 wire 
on a 3” former should be sufficient. B must be 
determined by experiment in each case—try 
50 turns of No. 24, on a 2}” diameter former. 

(2) Up to 20 milliamps, or even somewhat more. 

(3) Very difficult to predict, as it depends on 

the H.F. resistance of your aerial, about which 
we know nothing. Under good conditions of 
earthing, etc., you might get 200 milliamps. 
. (4) An anode power input of 35 milliamps at 
200 volts, as you suggest, is quite in order, but 
will probably be dithcult to get with efficient 
oscillation on two R valves. 

N.L.Y.F. (Reading).—(1) The aerial system is 
satisfactory, as is the receiver, except that the 
coils appear to be wound in multilayers, which 
will give: very poor results. | 

(2) The inductance of such coils is by no means 
an easy matter to compute, anq,in view of the fact 
that they will be almost useless for receiving 
purposes, we do not think the value of the. results 
would justify the expenditure of labour necegsary 
to obtain them. l o 

(3) There are no simple methods of calculation 
for the general cases you quote, but you will find 
a good deal of information on the subject in Eccles’ 
“ Handbook," and also in ‘“‘ Radio Instruments 
and Measurements,” published by the American 
Bureau of Standards. 

(4) We certainly think you will find coils with 
less wire useful for short wavelengths. We should 
recommend you to rewind the old coils, and also 
to wind the new set, either as basket coils or honey- 
combs. You will find suitable sizes in various 
recent replies, _ 

SPARKS (Cambridge).—(1) and (2) The 
aerial should be quite satisfactory if only one lead 
in is used. This should be from the end marked 
[13 A z 

(3) Telephone wires crossing the aerial 5’ below 
it will not seriously affect signals if they cross 
nearly at right angles to the line of the aerial, 
but we doubt if you will get sanction for such an 
arrangement, owing to the risk of your aerial 
fouling the telephone lines. : 

(4) The wires used are too fine. Wind the 
rimary with No. 24, and the secondary with 
No. 28—preferably increasing the secondary 
capacity slightly. The telephones should be on 
the earth side of the H.T. battery, and a grid 
potentiometer would improve results. 
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“AMATEUR "' (Kingston).—We regret that 
we have no information with regard to this amplifier, 
which is very uncommon in this country, and of 
quite unusual] design. We should advise you to 
write for further particulars to the Telefunken 
Company. 


W.P.A. (New Barnet).—(1) Complete design 
of & complicated multivalve set to conform to 
certain special requirements is quite outside the 
scope of these columns, which are intended to hel 
amateurs with specific difficulties. The circuit 
of Fig. 1, page 730, January 8th issue, approximates 
fairly closely to your requirements. 

(2) This crystal should give fairly good results. 

(3) This (the production of beats with a reaction 
coil in a crystal circuit) is not possible, owing to 
the fact that the circuit possesses no power of 
generating local oscillations to beat with the 
incoming signals. 

(4) See various articles in the volume just 
completed. 


“ SIG "' (Devizes).—(1) Your aerial condenser 
is too small (0-0007 mfds.) for series use; it would 
be more useful in parallel with the A.T.I. The 
two aerial coils should be in series, not as shown. 
Maximum wavelength will be about 2,000 ms. 

(2) Yes, the suggested scheme is quite O.K. 

(3) Transformer windings may be $4 and 14 oz. 
of No. 44 on an iron core for A and B, the high 
resistance sides to be connected to the grid of the 
valve. Transformer C may have two windings, 
each of 1 oz. of No. 44, on a similar core. 

(4) 20-30 volts should be sufficient. 


S.W.R. (London) asks various questions with 
reference to the single valve long range receiver 
recently described. 

(1) Standard P.M.G. aerial consists of 100’ of 
single wire, or if a twin aerial is used, the length of 
either side must not exceed 70’. Any considerable 
reduction below these amounts will adversely 
affect the results obtained. 

(3) With suitable constructional alterations, and 
a suitable H.T. voltage, almost any hard receiving 
valve may be used. 

(3) Enamel covered wire might be used for the 
coils, but is not recommended, owing to the risk 
of damaging the insulation and also the increased 
self capacity of the coils so wound. 

(4) The telephone resistance should be about 
120 ohms if a transformer is used, and 4,000-8,000 
ohms if no transformer is fitted. 


B.R. (Oxford).—(1) The scheme you submit 
is of little use. It contains several unjustifiable 
assumptions, and even if these were found in practice 
to hold good, the instrument would be much too 
insensitive to be of any value. 

(2) Valves with a metal plate outside the glass 
envelope give fairly good results, but have certain 
drawbacks in practice. 

(3) This scheme also is not workable, as you 
would cause very little change of magnetic flux 
by your signals applied in this way. 

(4) We are afraid that you would not find an 
X-ray tube a satisfactory substitute for an aerial. 
X-rays do produce conductivity in air through 
which they pass, but not to an extent which would 
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make this in any way possible. (We note that 
recently we have received a batch of questions 
from you almost monthly. In view of the large 
demands on our space we are afraid we must decline 
to deal with any more for the present.) 


E.R. (Birmingham).—(1) The connections of 
the set are not correct. Put the telephones 
between the condenser and the potentiometer, 
and not between the condenser and the A.T.I. 
as shown. 

(2) and (3) Both quite satisfactory. 

(4) The presence of the telegraph wires will 
probably weaken signals a little, but should not do 
so seriously. 

H.A. (Greenwich) .—(1) Except in quite special 
cases the use of two valves in parallel offers very 
few advantages. It is certainly not a good way 
of applying two valves to a receiver for general 
purposes. We do not like your fixed aerial series 
condenser. 

(2) See Fig. 4, page 663, issue for December 11th. 
You can omit the reaction coil there shown if you 
wish to. 


G.C. (Gt. Yarmouth).—(1) Your telephone 
transformer is wrongly connected. Put the L.R. 
winding across the telephones. The A.T.I. is too 
small for the other dimensions of the set. Introduce 
an additional coil, 10" by 6', wound with No. 24 
in the aerial. Aerial condenser should be somewhat 
larger. 

(2) Wavelength maximum will then be about 
4,000 ms. | 

(3) Introduce & potentiometer for the crystal, 
and provide a shorting switch for the A.T.C. 

(4) 0-00055 míds. 

G.A.H. (Farnborough).—(1) Possibly the 
permanent magnets are weak, and require re- 
magnetising, or the windings may be connected 
80 that the current makes both coils of one earpiece 


‘of the same polarity. Try reversing the con- 


nections of one coil. 

(2) There is not sufficient information given 
with regard to the circuit for any explanation to 
be given. 

(3) The single wire aerial will probably give the 
best results. 

(4) No. 


H.J.F. (Birmingham).—The wavelength range 
will not be 600-6,000 ms. with the present secondary. 
The maximum wavelength will be about 3,500 ms. 
Rewind it with No. 36 wire, for 6,000 ms. The 
A.T.I. should be wound with wire not thinner than 
No. 24. Wind the 4}” former with this gauge, 
and arrange to connect the A.T.C. either in series 
or in parallel with the A.T.1. Connect a 0-002 mfd. 
blocking condenser across the telephones and the 
anode battery. 


SPARKS X (Consett).—(1) Diagram sub- 
mitted is quite O.K. The values are as follows :— 
A = 0-0003 mfds, B = 9,000 mhys., C = 11,000 
mhys., D = 0.0009 mfds. E and F impossible 
to state. E should be 0-000065 mfds., with a 3 
megohms leak, and F 500 mhys. 

(2) Used with & grid condenser a Q valve requires 
at least 150 volts. If this condenser is omitted 
about 50 volts will be ample. 
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WIRELESS 
TELEGRAPH Y 


An Example of Efficiency. 


i Complete Duplex Wireless Installation, including a 


200-foot steel mast, was recently erected at Geneva, 
Switzerland, and put into operation within nine days 
of the delivery of apparatus and material on the site. 


This station, working with Chelmsford, Essex, handled at high 
speed the bulk of the League of Nations’ press telegraphic traffic 
to Great Britain and a large proportion of the traffic to America. 


There were two short periods of delay. These were due to the 
failure of the telegraph line between Chelmsford and London. 


The quality of the service is indicated by the following comment, 
which is typical of a number received from members of the Press 
at Geneva. “ The service provided a surprising example of what the 
high-speed «wireless cam do . . . Incidentally, in all the thousands of 
words which were filed by our men the proportion of error was very very low 
—TI should say about one-twentieth of the errors that we get on the cables." 


The GENEVA - LONDON Wireless Service 
was inaugurated and operated by 


MARCONI'S WIRELESS 
TELEGRAPH COMPAN Y ,Ltd. 


MARCONI HOUSE, STRAND, LONDON, W.C. 2. 
"Phone: City 8710. Telegrams: ExrAwse, Esrranp, Lonpon. 
' Cables: Expanse, Lonpon. 


Tu 
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WIRELESS 
APPARATUS 
for the Mercantile Marine. 


| ODERN stations for passenger and other 
! vessels supplied, installed, and operated 
under yearly maintenance contract. - 


- The guaranteed working range of the new 
standard equipment for ships at sea is between 
400 and 600 miles, but ranges of 1,000 miles 
are common in daily practice. — 

Recently the S.S. *WALMER CASTLE” 
was able to read signals sent out from the 
S.S. “OLYMPIC” at a distance of approximately 
4,500 miles. "This communication was effected 


with apparatus supplied by :— - - 


The MARCONI INTERNATIONAL 
MARINE COMMUNICATION CO,, LTD. 


MARCONI HOUSE, STRAND, Loxpox, W.C.2. "Phone Crry 8710 
Telegrains: THuLIUM, Estranp, Lonpon. Cables: TuuriuM, Lonpon. 
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QUESTIONS AND ANSWERS 


(3) Yes. | 

(4) Maximum wavelength will be about 3,500 ms., 
which will not be affected by winding the secondary 
with finer wire. | 


H.F.W. (Marefield Park).—(1) The circuit is 
not designed for crystal rectification. The reaction 
coil is not suitably proportioned for a secondary 
inductance, and is shown untuned. 

(2) “ Billi” Condenser is a name given by the 
Marconi, Co. to a small variable condenser made 
by them for secondary circuits, the maximum 
capacity of which is, approximately, 500 micro- 
micro farads, œe., 500 billionths of a farad—hence 
the name “ Billi.” 

(3) Almost as good, depending on the efficiency 
of the transformer. 

(4) Inductances and capacities can be calculated 
with fair accuracy by means of tables and formule 
given in Nottage’s book, ‘‘ Measurement and Calcu- 
lation of Inductance and Capacity," obtainable 
from The Wireless World publishers. 


E.C.A. (Felixstowe) asks (1) Is it possible to 
adapta Q or V.24 valve to an ordinary land telephone 
receiver tn order to magnify the speech and, tf so, 
could we give an idea of the circuit required. (2) 
Is it possible, by having the leads of an aerial running 
parallel to a land telephone line to get the speech 
induced off the telephone line into a wireless receiver 
which consists of a type 70A Marconi tuner in con- 
junction with a type 55A valve amplifier. 

(1) Yes. There are two ways of doing this— 
in both cases using a two-valve low-frequency 
magnifier. In the first case two leads to the 
ordinary telephone receiver should be connected 
to the input terminals of the L.F. magnifier, and in 
the second case an ordinary microphone and battery 
is connected in series with the input transformer 
of the magnifier and the microphone placed against 
the earpiece of the telephone receiver. The second 
case will give better results, as there is not so much 
magnification of the line noises other than the 
required speech. 

N.B.—'The Post Office do not allow any altera- 
tions as in the first case to be made to their instru- 
menta. ! 

(2) This may be done, but not with & type 55 
H.F. &mplifier. The currents set up in the aerial 
would be L.F. induction currents, and not H.F. 
radiation currents— therefore, H.F. receiving gear 
would not be suitable. It would be necessary to 
use & L.F. amplifier to detect this. 


H.J. (Brighouse).—(1) This coupled jigger 
is quite suitable for a crystal receiver and will 
have a wavelength range up to 3,000 ms., if a 
0-0005 mfd. variable condenser is connected across 
the secondary. 

(2) and (3) This is commonly used as a reaction 
unit for & single valve receiver. You do not give 
any particulars re size of formers and purpose for 
which it is to be used. "Therefore, we cannot give 
you & winding. 

Z.B.Z. (S.S. Porfell).— (1) The connections to 
the 31 type are correct. You do not show the 
circuit of the valve panel. Is there & grid condenser 
and leak ? if not your anode voltage of 50 is too 
much—the valve will be an inefficient rectifier. 


(2) The information given is insufficient to enable 
any explanation to be given. 

(3) To use a valve as a L.F. magnifier, use a crystal 
rectifier in the 31 and connect the telephone ter- 
minals to the grid and negative of the filament 
of the valve. Short circuit the grid condenser 
and leak, if present. Short circuit the reaction 
coil terminals and use the existing valve panel 
telephone terminals. 


AMATEUR (Lowestoft).—(1) Try the arrange- 
ment given in Fig. 6 for connecting up your 
various pieces of apparatus :— 


You cannot expect good results with an earth 150' 
away. Cannot you bury a large metal plate or a 
big piece of wire netting much nearer than that. 

HOROLOGIST (Eastbourne).—(1) Yes. 

(2) Owing to the large amount of inductance 
required—approximately 500,000 mhys.—and un- 
less very large formers were used, the resistance of 
the inductance would greatly increase the damping 
factor and also would give a large I*R loss. 


F.C.A. (Westcliff-on-Sea).—(1) and (2) There 
are, generally speaking, two types of telephone— 
high resistance and low resistance. The high 
resistance (2,000 to 8,000 ohms) are inserted directly 
in crystal circuits, while the low resistance are 
used in conjunction with a telephone transformer. 
Good 8,000 ohms telephones will usually give 
slightly better results than low resistance with a 
transformer, but 2,000 ohms may not be so good. 
When using a valve circuit it is not advisable 
to use a high resistance telephone as the anode 
voltage applied to the valve may break down the 
insulation of the fine wire used. It is better to 
use a telephone transformer and low resistance 
telephones. 

(3) There is no regular programme of wireless 
concerts in England at the present time. The 
Dutch concerts are given every Thursday night 
and Sunday afternoon on 1,100 ms. 

(4) You have probably connected up the windings 
so that they are of the same polarity. Try re- 
versing the direction off the current through one 
of the bobbins of each telephone. 

CRYSTAL (Hull).—You will obtain the best 
results by using cylindrical single-layer coils. For 
the A.T.1. use a 6” former 13” long, wound with No. 
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24. For the primary coil use a 5” former 6” long, 
wound full of No. 24 DCC. For the secondary 
coil use a 6” former 6” long, wound full of No. 28. 
Make a number of tappings in each coil. 

(2) To obtain proper coupling one coil should 
slide in and out of the other. 

(3) This varies according to the telephones, 
and is best found by experiment. It will be 
about 0:001 to 0-002 mfds. 

(4) Yes, the charge for the license is 10s. per year. 


WHISTLING WATERS (Stoke).—(1) If, 
as it appears, the down lead lies under the hori- 
zontal part of your aerial, results will be very poor, 
owing to the small angle between these parta. 

(2) The circuit is fair, but you will require six 
volts for the filaments. The filament resistance 
should then be arranged to control the currents 
to both valves. The coil P should be shunted by 
a condenser, say, 0-002 míds. A telephone trans 
former and L.R. telephones would improve results. 

(3) You should get PCGG with a better aerial— 
probably not with the one at present in use. 

(4) About 0-00035 mfds. 


T.I. (Rochdale).— (1) 0-00013 mfds. 

(2) 12" x 8", wound with No. 28, would be 
required, but we should advise you to increase the 
size of the condenser two or three times, using less 
turns on the loading coil. 

(3) The circuit is correct, but results will be very 
poor with only a single valve. The positive pole 
of the H.T. battery should be connected to the 
plate. 

(4) A potentiometer is not required in the plate 
circuit of a valve. 


MINUS (Hornchurch) asks (1) For a circuit 
to use L.F. amplification after one stage of H.F. 
amplification followed by crystal rectification. (2) 
If the circuit would be suitable for telephony. (3) 
Capacity of a certain condenser. (4) If condensers 
of this size would be too large for the circuit. 

(1) See Fig. 7. 


(2) Yes. 
(3) 0:00023 míds. 
(4) No, they would be rather on the small side. 


W.E. (Streatham).—(1) We cannot follow your 
calculations. The number of sheets of dielectric 
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should be:—A = 6, B = 30, C—18, D= 1}; 
t.e., use double thickness of dielectric between 
foils, with three pairs in all. 

(2) In the example quoted (page 462, September 
18th issue) the area of each plate should certainly 
be -44-1 cms., and not 22-05 as given. 


L.O.W. (London).—(1) The sample of wire sent 
is No. 40. 

(2) We cannot give the reason for this effect, 
which is unusual. It may possibly be due to a 
thin film of oxide on the cat-whisker, which is 
temporarily broken down by the stronger buzzer 
signals. 

(3) This effect (sounds in & valve circuit on 
first switching on, disappearing after half a minute 
working) is also unusual. It may be due to internal 
actions in either the cells or the valve; we cannot 
say which without making tests. In any case the 
trouble appears fairly harmless. 
ai . (Cults).—(1) No, connect as in diagram, 

ig. 8. 


—— 
— 
— 
— 
- 


Fig. &. 


(2) Formula is correct if lengths and areas are 
measured in centimetres instead of in inches. 
Owing to this the true capacity of the condenser 
given as 0.00007 míds. will be 2:54 times this 
value. This is considerably too small for a series 
aerial condenser. ; 

(3) and (4) No. 28 is too fine for the A.T.I. : 
rewind with No. 24. With a secondary condenser 
of 0.0003 mfds., range of the set will be about 
3,000 ms. A 0-002 míd. condenser across the 
telephones will somewhat improve results. 


SHARE MARKET REPORT. 


The Wireless Group has been much calmer during 
the last fortnight, and & slight depreciation is 
noticeable in the shares. 


Prices as we go to press, June 2nd, are :— 


Marconi Ordinary £2 10 0 

$5 Preference £2 10 O0 

$0 Inter. Marine .. £1 7 O0 

o Canadian m - 8 O0 
Radio Corporation of America :— 

Ordinary - bs zu 8 9 

Preference .." .. ed 10 3 
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FORTNIGHTLY). JUNE 25th, 1921. PRICE 6D. NET. 


HAVE YOU HEARD 2 Lv. or 2 L.w. MUSICAL CONCERTS ? 


(Transmitted on 1,000 metres) 
THIS IS THE TRANSMITTER— 


A NEW DESIGN MOST EFFICIENT 


LISTEN EACH MONDAY 
for Our Concert at 
8.30 B.S.T. 


SEE OUR FULL PAGE 
Advertisement also in this 
Issue. 


NOTICE— We are now making 
a receiver of same dimensions, 
but with LH.F.—I. RECT.— 
LL.F. Details in next issue. 


We hold a large stock of 
all parts that wireless 
enthusiasts require. 


Design being Registered 


£10 PRICE OF TRANSMITTER, WITH MICROPHONE £10 
MUSEUM 7499. Offices and Showrooms 


Works W. R. H. TINGEY 92, Hatton Garden, 


HAMMERSMITH. :: Specialist in Wireless :: LONDON, E.C.1 


WRITE FOR OUR BIG LIST 


The following actually in stock: Quantities Limited 
G.P.O. Polarised Relays (.,55..), good condition ..each £1 10 0 
Morse Inkers, brand new  .. n já Sat 5 0 0 
Sounders, P.O.. E 023 0 4 0 
Telephones, Brown's Reconditioned - par 2 2 0 

new, less cords, Western, 290 ohms cote. 95 10 O09 
P.O. Resistance Boxes, new V 53 ..each 5 0 0 
Mk. III Receivers, soiled .. v "S M ed 2 0 y 


As a buyer you should have by you our list of manufactures, post free 6d. stamps. 
10,000 already distributed, AND be ready with your note book. 
BIG THINGS ARE EXPECTED OF MITCHELLS IN THE NEAR FUTURE. 


KEEP CLOSELY IN TOUCH WITH OUR ADVERTS 
FOR THE COMING TWO ISSUES OF THIS JOURNAL 


MITCHELLS ELECTRICAL & WIRELESS LTD. 


188 HYE LANE, PECKHAM, S.E.15 


9 NO my E" 
(e iN. ou M 
Make your Hobby your Profession 


The man who loves his work climbs high, you can quickly complete 
your knowledge by enrolling with the British School of Telegraphy. 
It is the most modern school in Great Britain, and the only one 
fitted with the Creed Receiver and Gell Transmitter. This school 
offers you the choice of three professions—INLAND, CABLE and 
WIRELESS. It gives you the best chance of finding the right job. 


THE BRITISH SCHOOL OF TELEGRAPHY LTD. 


Write for Prospectus. 179, Clapham Road, S.W. A. W. WARD, Manager. 
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A SIMPLE METHOD OF DESIGNING TUNING COILS 
By Pump R. Coursey, B.Sc., F.Inst.P., A.M.LE.E. 


N ordinary electrical engineering work 

use is frequently made of the formula 
H == A4 expressing the value of the 
flux in lines of magnetic force per square 
centimetre in the inside of a magnetic circuit 
of length J round which a current of J amperes 
flows N times. This formula is the basis 
of one often used to calculate the inductance 

2 

of a coil viz, L = 7D? ES since the 
inductance of the coil can be numerically 
expressed as the number of linkages which 
the flux makes with the turns of the coil 
per ampere of current flowing through the 
winding. 

The inaccuracy of this simple formula 
for all except extremely long coils, or com- 
pletely closed magnetic circuits, has led to 
its frequent modification by many radio 
workers. One of the most useful of these is 
that first devised by Prof. Nagaoka, of Tokyo, 
and of which details are published in the 
Bulletin of the Bureau of Standards, Vol. 8. 
The modification introduced takes the form 
of a correcting factor k, which is always less 
than unity, but which closely approaches 
that figure for extremely long windings. 
"I his factor corrects for the uneven distribution 
of the magnetic flux near the ends of the 
Coil, as were the flux alwavs uniform the 
simpler formula would be correct for all 
cases. Tables of the values of this factor 


k are given in the Bulletin above referred to, 


in terms of the ratio e This formula, viz., 


l 
L = v? D? N?k/l, is very convenient for 
the calculation of the inductance of a coil 
when its dimensions 1 and D are given, 
since k can be found from the tables, and 
the expression then evaluated, but it is not 
nearly so useful for the more practical problem 
of the design of a coil to have any desired 
inductance value. 

In this connection it is, perhaps, not so 
generally known that Nagaoka’s formula 
as given above may very easily be modified 
in such a manner that the design of a coil 
thereby becomes comparatively easy, so that 
all unnecessary “trial and error " methods 
can be eliminated. 

Taking the above formula, we may write 
it as follows : 

L = s De?lk 

— 2 D3? =) 

or L = 7* Den (5 : 
where n = Nl = the number of turns of 
wire per centimetre length of the coil, 
D = the diameter of the winding measured 
to the centre of the wires, and | — the axial 
length of the coil. In this form it is much 
more useful (as will be shown below) provided 
that we have access to a table or curve giving 
values of the factor (Ik; D). Values of this 
mav be worked out from the tables and 
formule given bv Prof. Nagaoka, and some 
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curves obtained by the writer in this manner 
have been published in the Electrician.* 

For still greater convenience in use we 
require the inductance to be given in micro- 
henries, andall the dimensions to be in inches. 
We may therefore rewrite the above formula 
again, thus :— 

lk 
L = n? Dn? E [Inductance and dimen- 
sions in cms.] 


lk 


= Dent (aX D x 2-54 x 10°8) 


= D8n2k, [Inductance in microhenries. 
Dimensions in inches. ] 


in which we have written k, for the whole 

expression— | 
(2-54 n? = x 103) 

In order to simplify the calculations, values 

of this factor k, are set out in the table below, 

and may be used directly in this formula 

in a manner which we will now discuss. 


(NOTE: For convenience in setting out 
the values of this factor k, and of the 
factor k,referred to below, all the figures 
in the table have been multiplied by 
10,000, so that if these factors are used 
in the formula directly from the table, it 
is necessary to divide the answer by this 
figure (ten-thousand) in order to obtain 
the correct results for the inductance in 
microhenries). 


(1) Given the number of turns per inch 


(n) as determined by the size of the wire, 
and given a suitable diameter (D) in inches, 
to find the length of winding, l in inches 
required to vield a given inductance. We 
have L = microhenries, known, also D 
and m, so that we can at once work out the 
appropriate value of k; by direct substitution, 
thus :— 


L 


Dèn? 


ki = 


* Electrician, 75, p. 841, September, 1915. 
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Referring to the table below, we find the 


corresponding value of the TUN and by 


multiplving this by the known value of D 
we at once get l the length of the coil in 
inches. 


(2) Given the maximum length of the 
coil (which may, perhaps, be determined by 
some structural considerations of the panel 
or unit on or in which the coil is to be 
mounted) and the number of turns of wire 
per inch, to find the diameter required for a 
given inductance. We now have L, l, 
and n given, so that the above arrangement 
of the formula is not quite so suitable. It is 
easy, however, to throw it into a convenient 
form, thus :— 


L = s?D?n?lk. [Inductance and dimensions 
in cms.] 
2 
Eq = x 2°54 x n? X 10°) 
which may be written— 
L = lk, [Inductance in microhenries 


Dimensions in inches. ] 


Values of k, are also given in the subjoined 
table. In this case from the given data we 
can calculate k, and then from the table get 
l 


D. 
length ọf the coil divided by this value of 
l 
D. 

(3) Given convenient values for the length 
and the diameter of the coil to find the 
number of turns that must be wound on per 
inch of the coil, so that it may have the 
required inductance. We now have J, l, 
and D given, so that either of the above 
arrangements of the formula mav obviouslv 
be emploved. 

(4) Given all the dimensions of the coil, 
viz, 1, D and m, to find its inductance. 
Again, in this case either of the above forms 
may be employed, since given l and D their 
ratio is known and therefore also both k, and 
ky from either of which the inductance 
follows immediately. 


Then the required diameter — the 
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Ratio // D. k, x 104. k, x 104. 
0-01 0.08764 | 87640 
0-02 0-3063 38290 
0-03 0.6311 ^ 23370 
0-04 1-049 16390 
0-05 1-537 12290 
0-06 2-126 9842 
0-07 2-774 8089 
0-08 3.486 ^ 6810 
0-09 4264 ^ 5851 
0-10 5-095 5095 
0-15 9-926 3080 
0-20 16-03 2004 
0-25 22-90 1466 
0-30 30-38 1126 
0-35 38-78 942-0 
0-40 41-32 739-1 
0-45 56-50 620-1 
0-50 65-88 526-9 
0-55 15:56 - 454-0 
0-60 85-13 394-1 
0-65 9581 | 348-9 
0-70 106-5 | 310-6 
0-75 116-9 (02711 
0-80 127-9 ! 250-0 
0-85 138-7 | 225-9 
0-90 149-6 | 205-2 
0-95 161-2 188-0 


Ratio 1/D. | k, x 104%. k, x 104 
1-00 172-6 172-6 
1-50 289-5 85-76 
200 | 410-2 51-29 
2.50 | 532-5 34-09 
3.00 |, 655-1 24-27 
3-50 781-8 18-23 
4-00 904-0 14-12 
450 10300 | 11-31 
5.00 11530 | 9-223 
5-50 1276-0 7-690 
6.00 | 14020 6-488 
6-50 ^ 1529-0 5-565 
700 — 1653-0 4-818 
750 ^ 1778 4-215 
8-00 ^ 1903 3-717 
850 | 2028 3-303 
9-00 2152 2.952 
9-50 2219 2-659 
10-0 2404 2-404 
150 | 3663 1-085 

20-0 | 4908 0-6137 
25-0 6162 0-3 45 
30-0 7415 0-2747 
35-0 8670 0-2021 
40-0 9926 0-1551 
45-0 11180 0-1227 
50-0 12430 0-0994 


All values of k, and k, in this Table must be divided by ten thousand to obtain 
inductance in microhenries. 


The following numerical examples to 
illustrate each of these four possible cases 
which may arise in practical design should 
serve to explain how to use the tables to the 
best advantage. For anyone requiring to 
work out many coils it is recommended that 
he plot out curves from the figures given in 
this table, so that the values of k, and k, 
may be obtained easily from them for all 
intermediate values as well as for those 


tabulated. Greater speed is thus obtainable 

in using the formula. 

NUMERICAL EXAMPLES. 

(1) Given : Coil diameter = 4 ins., number 
of turns per inch length = 25. In- 
ductance required = 1,158 micro- 
henries, to find the length. 

L 1158 
We have, ky = 5,264 x 635 
= 0-02895. 
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Hence, from table, //D = 1:5, when 
k, is multiplied by 10,000. 

Therefore, 1— 1:5 x 4 — 61ns. = 
required length. 

(2) Given: Coil length = 6 ins., number of 
turns per inch length = 25 In- 
ductance required = 3,260 micro- 
henries, to find the diameter. 

L 3,260 
WEDWS M ^a Sag ae BO 
= 0-027711. 
Hence, from table, 1/D = 0-75, when 
k, is multiplied by 10,000. 


Therefore, D = 6/075 = 8 ins. = 
required diameter. 
(3) Given: Coil diameter = 4 ins., coil 


length = 6 ins. Inductance required = 

1,158 microhenries, to find the necessary 

number of turns per inch length of coil. 

We have l| D = 14. 

Hence, from table k, = 289-5/10,000 
= 0-02895. 


L i 
= J the — 25 turns per inch. 
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(4) Given: Coil diameter = 4 ins. ; coil 
length — 6 ins. ; number of turns 
per inch length of coil = 50, to find 
the inductance. 

We have, l/ D = 6/4 = 1-5. 
Hence, k, = 289-5/10,000 


= 0-02895. 
*. Inductance of coil is given by— 
b= De, j 


— 43 x 50? x 0-0289 
— 4,632 microhenries. 


It should be pointed out that the above 
method of calculation is only applicable to 
single layer coils, or to two or three layer 
bank wound coils, in which the radial winding 
depth of the coil is very small compared with 
the coil diameter. 

The same method of calculation is applic- 
able to pancake or basket coils if a slight 
alteration of the meanings of the symbols 
is made. (See The Wireless World, T, p. 384, 
October, 1919). 

For thick coils the formulz become much 
more complicated. 


REPORTING THE DERBY RESULT BY WIRELESS 


HA art 


^ i 


The photograph shows the Marconi Wireless Telephone Set used to report the result of the Derby. 


FRAME AERIAL RECEPTION 
By W. H. F. GRIFFITHS. 


OW that frame aerials, in conjunction 
N wie modern multi-valve amplifiers, are 
being more extensively used, a few notes 
concerning reception by this method may be 
of interest to amateurs. 

Just as the vertical down-lead of an ordinary 
aerial is the portion which intercepts the 
vertically propagated electrostatic component 
of the incident wave, so the wires forming 
the vertical sides, A and B, Fig. 1, of the 
receiving frame are the portions in which the 
oscillatory E.M.F.’s are induced. 


These E M.F.'s tend to cause feeble 
oscillatory currents to flow in the same 
direction in the sides A and B, ze, both 
upwards or both downwards, as indicated 
by the arrows in Fig. 1, and these currents 
would oppose each other, or, rather, if the 
E.M.F.'s were exactly equal ín phase they 
would neutralise each other and no current 
would flow. But the E.M.F.’s are not 
exactly in phase, due to the fact that the 
advancing wave cuts the side B slightly 
before A, causing a difference of phase 


proportional to the ratio of the horizontal 
distance between the vertical sides to the 
length of the wave being received, as indicated 


by Fig. 2. 


Fig. 3. 


If the plane of the frame is in the same 
direction as the advancing wave, this horizontal 
distance will be equal to the length of the 
frame (Fig. 3a), but if it is inclined at an 
angle 6 to the direction of the wave then the 
effective horizontal distance D, between the 
vertical sides will be 1cos 0 (Fig. 3b). If 
the plane of the frame is at right angles to 
the direction of the incoming waves, then 
cos@ becomes zero (Fig. 3c) and there is 
therefore no phase difference (the wave 


EMF OF SIDE A 
a 


EMF OF SIDE B 
Fig. 4. 


cuts both the vertical sides of the frame 
simultaneously), so that the E.M.F’s. induced 
in the vertical sides are exactly equal in 
amplitude and in phase ; they, therefore, in 
this case, neutralise each other, and con- 
sequently no current flows round the frame 
and no signals are received. This effect 
is depicted vectorially by Fig. 4, where 
oa and ob represent the equal E.M.F’s. in 
the vertical sides A and B of the frame 
respectively, when the phase difference 
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between them is zero, :.e., when the frame is 
at right angles to the wave or when the 
length of the frame is infinitely small; the 
resultant E. M.F. is zero. 

Now if there is a slight difference of phase 
between the E.M.F's. of the two vertical 
sides, although their amplitudes or R. M.S. 
values are equal, their actual values at any 
given instant must differ slightly, as may be 
seen by reference to Fig. 2, where X re- 
presents the instantaneous value of the 
E. M.F. induced in the frame side A, and Y 
the instantaneous value of that induced in 
side B, and it is this instantaneous difference 
of potential (equal to X—Y in Fig. 2), 
which causes the feeble oscillatory currents 
to flow round the receiving frame, which 
then acts as an inductance in an ordinary 
closed oscillatory circuit. In other words 
the vertical sides of the frame act in a 
differential manner, and the action can be 
shown by the vector diagram given in Fig. 5, 


2 ed IN SIDE A 


g | 
“EMF IN SIDE B 
Fig. 5. 


RESULTANT 
Pra 


where oa and ob represent the two opposing 
E. M.F's. and @ the angle of phase difference 
between them, as met with in practice, 
except that the angle ¢ is exaggerated ; it 
may be less than 0-1 of a degree. In this 
diagram OR is the resultant E. M.F. 

The resultant amplitude of the current 
flowing round the frame is obviously pro- 
portional to the phase difference, and, as this 
phase difference is given by : 

TD l T 0 
where l and A must be in the same units 
and 4$ is the angle of phase difference in 
radians, the term 27 is the number of radians 


in the phase angle (360 degrees) passed 
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through during one complete cycle of the 
wave, it is clear that the maximum signal 
strength is obtained when the plane of the 
frame is in the direction of the incident 
waves, i.¢., when 0 equals O and cos 6 
becomes unity. 

In order to obtain a complete expression 
for the “ Effective Height" of a frame 
equivalent to the vertical down-lead of an 
ordinary aerial, the above expression for the 
angle of phase difference must be multiplied 
by the height of the frame H, and also by 
the number of turns T on the frame; H 
because the potential drop in the vertical side 
of the frame is proportional to the length 
of the electrostatic component of the incident 
wave intercepted, and T because the complete 
frame may be regarded as a number of single 
turns connected up in series with a consequent 
addition of all the small instantaneous 
potential differences in them. The effective 
height is then : 

l cos 6 


h = 2n X H.T 


(H, l, h and A must be in the same units.) |! 

In passing it may be noted that the greatest 
possible phase difference would be obtained 
if the length of the frame was made equal 
to half the wave-length. Although this 
Case is not met with in practice, it is interesting 
to note that under these conditions with 
the frame in the position of maximum recep- 
tion, the phase difference between the 
E.M.F's. of the two vertical sides A and 
B, Figs. 1 and 2, would be z radians, or 180 
degrees, so that they would always, at every 
instant, be exactly equal in amplitude and 


. À = 27C radians 


196 


FRAME AERIAL RECEPTION 


opposite in phase as indicated by Fig. 6, 
and could therefore be arithmetically added, 
since they tend to produce a current flow 
in the same direction round the frame as 
shown by Fig. 6. The vector diagram 
(Fig. 7) illustrates this. g 


EMF OF SIDE B 
COINCIDENT WITH 
THAT OF SIDE A. 


# 
RESULTANT EMF 


Fig. 7. 

It would appear from the first inspection 
of the expression for the “ Effective Height,” 
that short waves are received on a frame aerial 
more efficiently than longer waves due to the 
greater phase difference obtained, but this 
is not so for the following reason. For 
shorter wavelengths the inductance of the 
receiving frame would have to be of a lower 
value in order to obtain resonance (the capacity 
in the circuit is only variable within limits), 


A FRENCH HIGH 


Et 


P = 
ere TC n. 


"ut x NV 
Là 


and this would necessitate a reduction of the 
number of turns and/or a reduction of the 
length of the frame l and the height of the 
frame H ; each of these three factors is in 
the numerator of the effective height ex- 
pression. As the natural wavelength of 
a circuit is proportional to the square root of 
the inductance and the inductance is in turn 
proportional to the square of the number of 
turns, and also to the square of the length of 
turn, if the wavelength is halved then the 
inductance of the frame must be divided by 
four, which means that either the length 
of turn—(2H + 2l)—must be halved or 
that the number of turns must be halved. 
Obviously, the latter method should be 
chosen, for in the former two factors of the 
effective height expression would have to be 
halved instead of one. Therefore, referring 
again to the formula for effective height, 
it is seen that if the wavelength is halved, 
l/A is doubled and T is halved; the value 
of the expression thus remains unaltered. 
It can be clearly seen from this that the 
reception of long waves by means of a frame 
aerial is just as efficient as that of shorter 
waves. 


POWER STATION : 


The Buildings of the Wireless Station at Lyons (YN) 
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A UNIVERSAL AMPLIFIER SUITABLE FOR ALL 
WAVELENGTHS* 


By A. A. CampBELL-SwinTon, F.R.S. 


HE production of an amplifier that will 

respond equally well to all wavelengths, 
from the 180-metre wavelength imposed by 
the authorities for many amateur stations up 
to the 20,000-metre wavelengths, and more, 
in use in several of the Continental and 
Amcrican stations, is a matter of considerable 
Interest, not only to amateurs, but also to 
other scientific investigators. 

In many commercial stations, as, for 
Instance, in those on board ship, as a rule 
only a very limited range of wavelengths is 
dealt with, so that the usual design of amplifier 
can be made to give effective results over the 
whole range that is required. In the larger 
receiving stations, moreover, there is no 
diffculty in providing several separate 
amplifiers suited for a number of particular 
wavelengths. When, however, we come 
to the ordinary amateur, this individual 
usually wishes to be able to efficiently receive 
both the shortest and the longest wavelengths 
that are emitted, while at the same time, by 
reason of the expense and also owing to the 
exigencies of space, in this case a number of 
separate amplifiers are usually out of the 
question. ‘Thus probably only one amplifier 
is provided, and this is usually only really 
eficient for waves of medium length, giving 
inferior results, both with very short waves 
as also with very long ones. 

The so-called resistance form of amplifier, 
in which succeeding valves are connected 
together by small condensers, is probably the 
form of instrument that, without alteration or 
adjustment, will give the greatest range as 
regards wavelengths. Unfortunately, however, 
resistance amplifiers do not appear to be at all 
suitable for short waves; indeed, in the 
authors experience, they only begin to 
become effective with wavelengths of about 
1,000 metres. Again, even for long waves, 


* A paper read before the Wireless Society of 
London on Wednesday, June Ist, at the Royal 
Society of Arts. 


resistance amplifiers appear to require more 
valves than do transformer amplifiers in order 
to get the same result, in the proportion of 
seven or eight as against six. 

No doubt transformer amplifiers can be 
made to operate with a wide range of wave- 
lengths by emploving transformers with 
tappings on the primary and perhaps best 
also on the secondary circuits, so that the 
number of primary and secondary turns in 
use can be varied at will. Such arrangements, 
however, require complicated switching de- 
vices which, unless very skilfully constructed, 
are very apt to give trouble, while there is 
the objection that the electrostatic capacity of 
the unused turns is apt to cause a certain loss 
in efficiency. 

A very simple solution of the problem has 
been recently suggested to the author by one 
of our members (Mr. H. H. T. Burbury, of 
Crigglestone, Wakeheld), who has had the 
happy idea of constructing a six-stage amplifier 
in which the first three CE d which 
are of the air-core variety suitable for radio- 
frequencv, are made readily removable, each 
being fitted with four pins connected to the 
ends of the primary and secondary circuits, 
exactly similar to the pins at the base of the 
“ R " valve, while ** R "-valve sockets of the 
usual construction are employed for the 
transformers to fit into. 

A number of different sets of transformers, 
wound with different numbers of turns to 
suit different wavelengths, can thus be used; 
while to bridge over the difference between one 
set of transformers, each with a particular 
number of turns, and the next set, each with 
a larger number of turns, and thus obtain 
proper resonance, adjustable condensers are 
emploved across the primaries of the trans- 
formers. In this way, with a sufhcient number 
of interchangeable transformers, the best 
possible results can be obtained on a single 
instrument with any wavelength. 

The amplifers which are shown this 
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evening are constructed on this principle, 
and have been put together in the author's 
laboratory by his assistant, Mr. Sidney 
Langlev. 


Six-valve Amplifier. 


The first instrument is, as you will see, a 
six-stage amplifier, the first three valves 
being operated at radio-frequency, while the 
fourth is a detector valve supplied through a 
leaky condenser, the last two valves operating 
at audio-frequency. 

The first three air-core radio-frequency 
transformers cach consists simply of a flat 
circular disc or bobbin of ebonite, with a 
groove round the periphery in which the 
primary and secondary coils are wound. In 
most cases the primary and secondary are 
wound simultaneously off two spools in the 
same groove, the primary and secondary 
having an equal number of turns; but in 
other cases the primary and secondary have 
been wound in two separate grooves close 
together. 

In connection with this point it may be of 
interest to mention that Mr. Burbury has 
tested the relative advantages of winding the 
primary and secondary in separate grooves, or 
in the same groove, employing two separate 
coils the distance between which could be 


^A 


varied so as to change the amount of coupling. 
He found that, in spite of what the textbooks 
say, the tighter the coupling the better, and 
so now prefers to wind his primary and 
secondary together in the same groove. When 
this 1s done, however, it is necessary to give 
careful attention to the insulation of the 
wires, as otherwise a short circuit may prove 
disastrous. Plain enamelled wire scarcely 
seems sufficiently reliable, and it is best to use 
double silk-covered wire, or enamelled and 
single silk-covered wire. Wires of from 
40 to 45 S.W.G. give good results. 

The interchangeable air-core radio-fre- 
quency transformers in the amplifiers shown 


this evening consist of flat bobbins of ebonite 


from 21 to 3 inches outside diameter and 
from } to -inch in thickness, with a peri- 
pheral groove from 4 to ]-inch in width and 
from } to 1-inch in depth, according to the 
number of turns of windings to he accom- 
modated. For receiving 300-metre waves, 
50 turns for both primarv and secondary will 
be found sufficient, while 100 turns give 
good results for 600-metre waves. For 
longer waves, sav, of 1,000 metres and 
upwards we have transformers in which 
primary and secondary have each 250, 400, 
650, 1,000 and 2,500 turns, the latter being 


suitable for receiving Carnarvon, Lyons and 
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Lafayette, near Bordeaux, the latter having, 
it is understood, a wavelength of 23,450 
metres. These numbers of turns and dimen- 
sions give good results, but it is very possible 
that still better effects might be obtained by 
using more turns in the secondary than in 
the primary in various ratios. “These trans- 
formers can be made very quickly and 
cheaply, and the ease with which they can 
be replaced one by another renders experi- 
ments with them very simple. They are, 
therefore, in the author's opinion, particularly 
suited to amateur use. 

A complete diagram of the connections of 
the six-valve amplifier is shown in Fig. 1, in 
which V, V, Vaare the three valves working 
at radio-frequency. V, is the detector valve, 
and V, and V, valves work at audio- 
frequency. 

T, Ta Tj, are the three removable 
radio-frequency transformers, while T} and 
Tg are fixed audio-frequency transformers, 
iron-cased and with tron cores, with step-up 
transformation of ] to 5, these two latter 
instruments being of Messrs. Sullivan's well- 
known ironclad make. 

The adjustable tuning condensers C, C, 
and C, connected across the primary windings 
of the radio-frequency transformers each have 
four semi-circular fixed plates 34-inch radius, 
and four movable plates 23-inch radius, 
giving a maximum capacity of about 0-0002 
microfarad. Possibly condensers of somewhat 
larger capacity would be better, especially with 
use for the very long waves ; but for short and 
medium waves those fitted seem to work 
very well. It is largely a question of the 
number of transformers with different wind- 
ings used, the greater the number of differently 
wound transformers that there are available 
the less the tuning capacity there is required 
in the condensers. 

In the instrument shown the three trans- 
former tuning condensers have to be adjusted 
separately, and in some ways, though more 
troublesome, this seems to have an advantage, 
as, owing to slight irregularities in the 
transformers, and also perhaps to some extent 
in the valves, the best results are obtained 
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with slightlv different adjustments in the case 
of each of the three. Mr. Burbury, however, 
uses sliding condensers all connected together, 
so that one adjustment alters all three con- 
densers simultaneously. Similar simultaneous 
adjustment could easily be provided for in the 
instrument shown by fitting each of the 
condensers with a gear wheel and gearing 
them together by means of idle gear wheels 
between them, so that all three sets of 
condenser plates would rotate simultaneously. 

The leaky condenser, Cg employed to 
produce detection in valve V, has four 
tinfoil plates of about 1 square inch effective 
dimensions, with mica insulation giving a 
capacity of about 0-001 microfarad, the grid 
leak used in connection therewith being of 5 
megohms. 7 

A small condenser, Cg, used to bve-pass, 
for high-frequency currents, the primary of 
the audio-frequency transformer, Tą has a 
capacity of about 0-002 microfarad. The usual 
condensers, C, and Cy, of 1 to 2, and of 
0:001 microfarad capacity respectively are also 
connected across the high-tension battery and 
thetelephones. A potentiometer of about 200 
ohms resistance is employed to control the 
grid voltage of valves V, Vg and V, while 
the two audio-frequency valves have a 
separate rheostatic control to their filaments 
from the four other valves. 

The instrument is arranged so that either 
magnetic or electrostatic reaction can be 
employed. As shown, the magnetic reaction 
is obtained by means of a coil connected 
between the plate of the fourth valve and 
the primary of the transformer, T, <A 
switch is used to short-circuit this reaction 
coil when not in use. Provision is also made 
for electrostatic reaction between the plate of 
either the second or fourth valve and the 
erid of the first valve through a small adjust- 
able condenser, Cg, which has two | movable 
and two fixed plates of the same dimensions 
as those of the condensers C, C}, and Cy 
the maximum capacity being about 0-0001 
microfarad. 

For the reception of C.W. signals, either 
the magnetic or the electrostatic reaction can 
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be used to make the instrument self-hetero- 
dyning, or a separate heterodyne can be 
employed. 

Fig. 2 shows the appearance of the front 


of the instrument. The input terminals, as 
also those for connecting the magnetic 
reaction coil, are on the left, while all the 
other terminals are on the right. The three 
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removable radio-frequency transformers, with 
their connection pins, will be observed at the 
top on the left. The potentiometer is on 
the centre of the upright part of the instru- 
ment, with the two filament-con:rol rheostats 
one on each side of it, while below are the 
three. tuning condensers for the radio- 
frequency transformers and the adjustable 
condenser for capacity reaction. In the 
centre, below the potentiometer, is a three-way 
switch for connecting the capacity reaction 
condenser to the plate of the second or fourth 
valve, or for disconnecting it. 

Fig. 3 shows the back view of the instru- 
ment, with the three radio-frequency trans- 
formers on the right, at the top, and the two 
audio-frequency transformers on the left. 
The leaky condenser and its leak are at the 
bottom, and the bye-pass condenser, C,, and 
the telephone condenser, C,, at the top, on 
the left. The back of the valve sockets and 
of the potentiometer, and one filament 
rheostat, are also visible. 


Two-valve Amplifier. 

The other amplifier shown is a much 
simpler instrument, with only two valves. 
It is, however, also suited for every 
description of wavelength. It requires 
only one transformer to connect together 
the two valves; but this transformer, a; 


Fig. 4. 


in the case of the transformers used in the 
larger amplifier, is made replaceable so that 
a transformer with windings specially suited 
to the special wavelength can be employed. 
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The primary winding is also shunted by a 
tuning condenser as before. 
Fig. 4 shows the connections, from which 


Fig. 5. 


it will be seen that the grid of the second 
valve is controlled by a potentiometer, and 
is coupled to the secondary of the transformer 
through a leaky condenser so as to cause 
detection. A small adjustable condenser, C,, 
is also fitted to give electrostatic reaction 
between the plate of the second valve and 
the grid of the first valve. 

Fig. 5 shows a view of the front of the 
instrument, in which the transformer is 
placed between the two valves. Under these 
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are the two adjustable condensers for tuning 
the transformer and for capacity reaction 
respectively, while at the base are the potentio- 
meter and hlament resistance. 

Fig. 6 is a view of the back of the instru- 
ment, showing the two adjustable condensers 
and the leaky condenser. 

This instrument is wonderfully effective, 
seeing that it has only two valves. It works 
well on all wavelengths and is very sensitive 
when used by itself. If coupled up to a 
three-valve note magnifier it gives signals very 
nearlv as loud as does the six-valve amplifier. 


Nothing specially novel beyond Mr. Bur- 
bury's removable transformers is claimed for 
either of these instruments ; but it is hoped 
that the particulars and dimensions given may 
prove of service to amateurs and others who 
wish to construct their own apparatus. The 
writers of textbooks seem generally to con- 
sider the question of dimensions, particularly 
those of the windings of transformers, as 
beneath their notice ; but, after all, these 
are matters of some considerable piactical 
Importance. 


DISCUSSION. 


Admiral Sir Henry Jackson: I would like 
to mention to Mr. Campbell Swinton that I have 
had a considerable amount of experience with these 
transiormers thanks to Mr. Burbury. On Christmas 
day he sent me a high frequency amplifier trans- 
former which I have now had six months' experience 
with, and I will give you a few tips. My experience 
agrees with Mr. Campbell Swinton's. My trans- 


formers are of different sizes, and the windings 


are made in a groove 4 inch wide. The capacity 
of my condenser is variable from a minimum of 
25 micro-microfarads to 250 micro-microfarads. 
I should not go higher than 250 capacity because 
signals then begin to get dead. I have five trans- 
formers, and some of these have more windings in 
the secondary than the primary. My shortest wave 
transformer has got 80 turns in the primary and 
100 in the secondary originally wound together 
with double silk-covered wire. The first time I 
used them they burnt out, and I think that after 
that experience I shall never wind two wires 
together again. I re-wound the coil and I find 
it much more satisfactory to wind one on the top 
of the other. I get the shortest waves with 80 
and 100 turns respectively ; next is 120 and 150 
turns with which I get 900 metres and 1,600 metres 
very well. The next one has 400 turns, both prim- 
ary and secondary. I have also experimented 
with a variometer type of transformer. It is not 
very successful, although I get signals with it. 
I thought that a good variometer having a fixed 


condenser might work better. This works, but 
does not give good results. Mr. Burbury also 
sent me a capacity resistance coupling unit so that 
I could use transformers or capacity resistance. 
The transformer works very much better, and 
should be put in the first valve, as it works much 
better in the first than in the second. I think 
that is all I have got to say about my own and I 
will give you some details of Mr. Burbury's set. 
The set has been designed with magnificent care. 
It has three valves with transformer coupling and 
nine sets of transformers, making 27 transformers 
altogether; Mr. Burbury thinks that each trans- 
former requires tuning and he has therefore pro- 
vided a sliding condenser. He has flat-plate 
condenser with which you can tune each valve 
quickly, and he has also got some small screw 
condensers with two plates which he puts in the 
primary as well, and by means of these nine con- 
densers and seven transformers he gets marvellous 
results. He has put an enormous amount of work 
in it, and with this very wonderful amplifier he 
can get anything between 200 and 23,000 metres. 


Mr. P. R. Coursey : There are a few questions 
I would like to ask, but beforehand I think we all 
ought to thank Mr. Campbell Swinton for giving us 
some practical constructional details of wireless 
apparatus. Practical details on which apparatua 
can be built is one of the most pressing needs of 
the present time. 

I would like to ask Mr. Campbell Swinton how 
many transformers he finds necessary to cover a 
range from 300 up to 3,500 metres, allowing just 
sufficient overlap on the two condensers to cover all 
the wavelengths. I would also like to enquire 
whether he has experienced any difficulty arising 
from self-oscillation. That is a trouble usually 
present with any transformer coupled amplitier, 
and is very difficult to overcome. 

The more valves you employ the more stray 
coupling there is and the more difficult it is to stop 
the whole set oscillating. I would like to ask 
Mr. Campbell Swinton if he has had any trouble 
in stray capacities when adjusting the tuning 
condensers. As the condensers are quite small 
I thought it possible troubles might be produced 
hy this means. The idea as a whole is a very 
useful one, and certainly the results just shown 
are excellent. When you wind the primary and 
secondary transformer together an additional 
coupling factor is introduced by the capacity 
between the two windings. "This takes the place 
of the condenser in a resistance capacity ora capacity 
coupled amplifier, and possibly might have some 
effect on the results, particularly as the transformer 
and two windings ure put on together. 


There seems to be some little uncertainty as 
to the exact wavelength of the Bordeaux station. 
| believe the official figure is 23,450. I do not 
know whether they are working on that wave, 
but it is the one they are supposed to work on. 

It has been stated, I believe, that where the 
two windings of the transformer are put on to- 
gether varying tlie ratio of the turnson tho secondary 
and primary does not make much difference, 
particularly if the two wires are wound togethor, 
and when one of the windings is tapped one does 
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not appear to obtain the full value of the mutual 
inductance. It would be interesting to know 
whether Mr. Campbell Swinton has carried out 
any experiments in this direction. 

Mr. R. C. Clinker : I think it would be interest- 
ing if Mr. Campbell Swinton could give us figures 
in microhenries. The number of turns most 
useful, but it would also be interesting to know 
the actual inductance in addition to the number 
of turns. 

Major B. Binyon: There is one thing I would 
like to mention in connection with transformers. 
I believe Mr. Matthieu, of the Signal Experimental 
Establishment, suggested a design such as is shown 
in Fig. A. Apparently the essence of a* good 
transformer is to have the maximum coupling 
with the minimum capacity, and Mr. Matthieu 
suggested a simple form of construction with 
which, I believe, he had great success, and it struck 


SINGLE LAYER PRIMARY WINDING 


Zi d 
N -— BASKET COILS THREADED ON 
woo0 ROD 


Fig. A. 


me that amateurs might find it useful. Three 
or four small basket coils all arranged as shown 
and the primary is wound just as an ordinary 
cylindrical coil. Mr. Matthieu claimed that a very 
good coupling was obtained, having a low capacity 
between primary and secondary. 

I believe Professor Crowther patented a vario- 
meter form of transformer which Mr. Campbell 
Swinton mentioned and with which, I believe, 
he got quite good results, although I do not 
know much about it. 

It seems one ought to be able to get a 
variometer transformer to work very well. 

Mr. A. A. Campbell Swinton (in reply): 
Mr. Coursey asked me how many transformers 
I use. We have 300 metre transformers with 
50 turns; 600 metre with 100 turns. For longer 
waves in which the primary and secondary windings 
are all the same, we have 250, 400, 650 and 1,000 
and 2,500 turns. That is all we have so far, but 
it is a simple matter to make more, and I propose 
to make some more and try some experiments 
with these. Mr. Coursey also asked about the 
troubles of oscillation due to stray capacities. 
As & matter of fact I have found much more 
difficulty in that respect when using a resistance 
amplifier. I find that with the resistance amplifier, 
if you use & high resistance telephone, moving 
about the room with the telephones on your head 
will alter all the effects, and it was necessary, 
therefore, to have a telephone transformer. With 
the transformer form of amplifier, however, I 


have not noticed that difficulty, and it does not. 
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seem to be affected, like the resistance coupled 
amplifier, by stray capacities. The difficulty of 
the continuous oscillations being set up and the 
whole apparatus screaming continuously is, I 
think, always present if you have many valves, 
but the potentiometer seems to be the means 
whereby you can get rid of it best. 

I am afraid that I have made no measurements 
in microhenries of the inductance of the trans- 
formers. We have only gone by turns. My 
real object in bringing the matter to the notice 
of the Society is that I think it is essentially an 
arrangement suitable for amateurs to gain informa- 
tion and find out all about how to build apparatus 
themselves. As Mr. Coursey said, detailed in- 
formation of the construction of apparatus is not 
at all easy to get. Either writers of text-books 
are not acquainted with it themselves or else they 
carefully conceal it. I think this information 
chiefly exists in the hands of people who have 
by their own experiments and perhaps also by 
past service with the Forces, gained their 
knowledge &nd are employing it for gain by selling 
apparatus at great expense. I think it is about 
time that that sort of thing was put an end to. 
I have every sympathy with & person who wishes 
to make a livelihood out of it, but I am looking at 
it from another point of view, and I think it is 
about time that the way in which these things 
are made should, as far as possible, be published. 
In the paper I have given more details with regard 
to dimensions which I have not given you verbally 
to-night, so that anybody who wishes to make 
apparatus like this can do so. I think people 
who wish to make their own apparatus should 
have the fullest possible information to enable them 
to make the things themselves instead of having 
to go and buy them. 

Dr. J. Erskine-Murray (President): Asking 
you to give formal thanks is hardly necessary 
after the way in which you have already shown 
your appreciation to Mr. Campbell Swinton. 

I should like to mention that theoretically the 
design of this instrument is really better than the 
ordinary service commercial instruments for obvious 
practical reasons. It is theoretically better to have 
transformers small, but of course in practice you 
could not be juggling with sets of interchangeable 
transformers, and therefore, you have to employ a 
switch instead. Of course you can have a switch 
which cuts out the extra turns. 

Will you give your thanks to Mr. Campbell 
Swinton in the ordinary way. (Prolonged 
applause.) 


The next meeting of the Wireless 
Society of London will be held on 
Monday, June 27th, at 8 o'clock, at 


the Royal Society of Arts, when a 


Paper contributed by Lieut. Edes, 
relating to * Resistance-coupled Ampli- 
fiers," will be read before the Society. 
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NOTE.— Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless 

Clubs and Societies. Such reports should be submitted without covering letter 4n the exact form in which they 

are to appear and as concise as possible, the Editor reserving the right to edit and curtail the reports tf necessary. 

The Editor will be pleased to consider for publication papers of unusual or special interest 
read before Societies. 


The Wireless Society of London. 

A meeting of the Wireless Society of London was 
held at the Royal Society of Arts, John Street, 
Adelphi, W.C.2, on Wednesday, June Ist, 1921. 

The chair was taken by the President, Major 
J. Erskine Murray, D.Sc., at 8 p.m. 

After the minutes of the previous meeting had 
been read and confirmed, the President called upon 
Mr. A. A. Campbell Swinton to give his paper, 
entitled ' A Universal Amplifier for all Wave- 
lengths." (For a full report of the paper see page 
198 of this tssue.) 

At the conclusion of the discussion (sce page 203 
of this tssue), which followed the paper, the 
President, addressing the meeting said: 

The candidates who were ballotted for during the 
meeting have been elected, viz., MEMBERS: Lieut. 
Noel H. Edes, Léon Deloy ; ASSOCIATE MEMBERS : 
De Lésle Carey, R. J. Reeves. The Birmingham 
Experimental Wireless Society has been approved 
for affiliation. 

Lieut. Edes, who is at present serving in 
Egypt (he is among those elected this evening), 
has sent us a paper following up Mr. Maurice 
Child's paper on ‘ Resistance Coupled Amplifiers." 
This paper will be read at the next meeting, and 
will be the final paper for this year. 

Lastly, there is a proposal, in fact itis more than 
& proposal, to the effect that we should have 
something of a combination of business and pleasure, 
as was done last year, by a visit to & centre of 
wireless interest and combine it with some enjoy- 
ment after the fashion of the British Association. 
Major Binyon has kindly said that he will be able 
to show us some things at his station at Slough, 
and we propose to combine that with a motor 
ride out there. Details will be announced later. 
The date is Monday, June 27th, and Lieut. Edes' 
paper will be read on the same evening. 

The meeting adjourned at 9.30 p.m. 

Croydon Wireless and Physical Society. 

At a meeting of the Croydon Wireless and 
Physical Society, held at the Central Polytechnic, 
Croydon, on June 4th, 1921, with Mr. H. T. P. 
Gee in the chair, Mr. W. R. H. Tingey gave a 
most interesting lecture on the principles to be 
observed in obtaining the best results from a single- 
valve receiver. The great advantages derivable 
from the use of & separate heterodyne, in place of 
an autodyne connection, were discussed and 
clearly demonstrated by Mr. Tingey, who had had 
the Polytechnic aerial placed at his disposal. <A 
keen discussion followed the lecture, which was 
freely interspersed, at Mr. Tingev's request, with 
questions from members of the audience. 

A very hearty vote of thanks was then accorded 
the lecturer. 

The Chairman then read a letter from Mr. C. 
Harrison, in which he expressed his thanks for the 
gift which was presented to him by the Society 
on his relinquishing his position as Honorary 
Secretary prior to his departure abroad, and also 


his appreciation of the fact that the Society at the 
last meeting had unanimously elected him a Vice- 
President. 

North Middlesex Wireless Club. 

(A fii&ated with the Wireless Society of London.) 

The 65th meeting of the North Middlesex Wireless 
Club was held at Shaftesbury Hall, Bowes Park, 
on May 18th, Mr. C. W. Beckman being in the 
chair. He called on Mr. L. C. Holton to give an 
address on '* How to Receive C.W. without causing 
Interference." As all wireless men are aware, 
this has become an important matter, having regard 
to the number of amateurs now listening in. By 
means of a temporary aerial inside the hall, and 
two sets of instruments, Mr. Holton was able to 
demonstrate how an incorrectly adjusted receiver 
radiated waves which were made audible to the 
audience by means of the Club’s amplifier. He 
explained how to avoid the trouble, and at the 
same time achieve the best results in receiving. 
At the close of the lecture the Chairman expressed 
the thanks of the meeting for a very interesting. 
and instructive evening. 

Those interested can obtain particulars of the 
Club from Mr. E. M. Savage, Hon. Secretary, 
Nithsdale, Eversley Park Rd.,Winchmore Hill, N21. 
Folkestone and District Wireless Society. 

(Affiliated with the Wireless Society of London.) 

Thanks to the untiring work of the President 
&nd Vice-Chairmen, the Society have been fortunate 
in obtaining some suitable rooms for their permanent 
Headquarters. The rooms are situated in the build- 
ing known as the Turkish Baths, Christchurch 
Road, Folkestone, and are quite central, and con- 
venient for all members. 

The Club-room will be open to members every 
evening from 6 p.m. to 10 p.m. Visitors, Sundays, 
3 p.m. to 5 p.m. 

The monthly general mecting was held at Head- 
quarters, on Wednesday, May 4th, at 7.30 p.m., 
Mr. Arnold H. Ullyett, F.R.G.S., in the chair.. 

The minutes of the previous meeting were read and 
confirmed, after which the usual business of the 
Society was dealt with. 

It was decided to form a Technical Advisory 
Committee for the purpose of installing and keeping. 
in repair the Society's aerial and apparatus. The 
following gentlemen were elected to serve thereon :— 
Messrs. A. G. Mills, F. Mills, and H. A. S. Gothard. 

Two gentlemen were elected to membership. 

Notice to mombers:—The monthly general 
meetings are held on the first Wednesday in the 
month, at 7.30 p.m. All members are particularly 
requested to endeavour to be present at these 
meetings. 

Buzzer practice :—-Mr. A. G. Mills has kindly 
consented to give half-hour buzzer practice every 
Wednesday evening. 

The Hon. Secretary, Mr. H. Alec S. Gothard, 
will be pleased to hear from or interview anyone 
interested in the Society at 8, Longford Terrace, 
Folkestone. 
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Leeds and District Wireless Society. 

(Affliated with the Wireless Society of London.) 

A general meeting of the above Society was 
held on Friday, May 27th. A set of rules was read 
over and adopted by the Society. The meeting 
then proceeded to d'scuss the course to be adopted 
during the summer months. It was finally decided 
to go into recess until September, and to begin 
the winter session with a general meeting. At 
the same time provision was made for certain 
enthusiastic beginners to be helped to start their 
stations. They have been arranged in groups of 
two, and each third Friday beginning on June 17th, 
every group will be shown over one or other of 
the stations already established. In addition they 
have been invited to submit any constructional 
problems by post to members of the Committee. 

Wireless and Experimental Association. 

(Affiliated with the Wireless Society of London.) 

On May 25th, buzzer practice 7.30 to 7.50. 
Mr. Horwood then described a method of calibrating 
the strength of signals. Mr. Goldsmith described 
his receiving circuit, and for the benefit of the ele- 
mentary members, Mr. Voigt discussed the subject 
9f spark and C.W. transmission and reception. 

Messrs. Kloots, Voigt and Gosheran gave their 
opinion and experience of high and low frequency 
amplifiers, and Mr. Knight dealt at length with the 
recording of wireless signals. 

At a meeting on June Ist a vote of thanks to 
the South London Press was passed for their kindness 
in giving such consistently good reports of our 
meetings. 

Mr. Kloots then introduced the subject of sun- 
spots and magnetic storms, and gave a startling 
thought in likening the sun to the incandescent 
filament of a thermionic valve emitting streams 
of electrons which fell on the plate of the earth 
when permitted by the grid of the ionized layer 
of the upper atmosphere. 

A discussion was afterwards raised on the dis- 
covery of the rectifying properties of crystals. 

Bradford Wireless Society. 

(Affiliated with the Wireless Society of London.) 

A meeting of the above Society was held in 
the Club-room on Friday, June 3rd, at 7.45 p.m., 
with Mr. Ramshaw in the chair. 

The minutes of the previous meeting were 
read and confirmed, following which two new 
members were elected. 

A vote of thanks was proposed to Mr. Liardet 
by Mr. A. Bever and seconded by Mr. J. Bever, 
for the offer to present the Society with a receiving 
set. Mr. Liardet's kind offer was accepted, and 
the vote was carried unanimously. Mr. Liardet 
suitably replied, and Mr. Ramshaw, in a brief 
speech called attention to the numerous benefits 
conferred upon the Society by Mr. Liardet. 

Arrangements were made to hold a special 
lantern lecture at the next meeting on June 17th, 
entitled, * The Commercial Development of Radio- 
telegraphy.” 

The meeting then adjourned to the Instrument 
Room where Mr. Eskdale showed his M 15 Receiving 
Set purchased from the Marconi Scientific Instru- 
ment Co. Exceedingly fine results were obtained, 
and the makers are to be congratulated upon this 
fine instrument. 
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Dartford and District Wireless Society. 

(Affiliated with the Wireless Society of London.) 

An extremely interesting and instructive meeting 
of the above Society was held on Friday, June 3rd, 
1921, at the Society’s Headquarters, Dartford 
Grammar School. 

There was a very good attendance of members, 
the occasion being a lecture by Mr. J. R. Smith, 
A.M.I.E.E., Vice-President of the Society, on 
“ Early Wireless Telegraphy.”’ 

The lecturer illustrated by means of lantern 
slides the early experiments of Signor Marconi 
in connection with the transmission and reception 
of wireless signals, utilising the induction coil 
and coherer receiver. The various additional 
instruments brought into use from time to time 
and the improvements made on existing instruments 
were clearly explained by the lecturer, the dia- 
grammatical slides shown being of great assistance 
to the members in following the lecturers remarks. 

Some 40 slides were exhibited and explained, 
therebv giving the members some idea of the 
difficulties which had to be overcome before suc- 
cessful results were obtained. The lecturer had 
also arranged a large amount of apparatus for 
demonstration purposes, comprising a 12-in. in- 
duction coil, Leyden jars, and several Geissler 
fluorescent tubes. These were put in operation, 
the various scientific details appertaining to each 
being explained. 

At the conclusion of the lecture, the President, 
Dr. L. J. Miskin, M.B., proposed a vote of thanks 
to the lecturer for his very interesting and instruc- 
tive lecture, which proposition was seconded by 
the Hon. Secretary. 

New members continue to be enrolled, and any 
person interested can obtain full particulars from 
the Hon. Secretary, Mr. E. C. Deavin, 84, Hawley 
Road, Dartford. 

The Southport Wireless Society. 
(Affiliated with the Wireless Society of London.) 
During the past few weeks the members of the 

above Society have been busily engaged in making 
and fixing instruments at their Headquarters. 
At present both transmission and reception are in 
working order, and steps are being made with 
regard to portable sets to use in conjunction with 
these. Tests have been made with the transmission 
set which have proved most successful. 

The result of the “ Derby °? was received in 
Southport by a number of members. The telephony 
was quite distinct, and heard as if at close range 
to the speaker. 

Meetings are held each Tuesday evening at 
8 p.m.. in the Societv's Rooms. 

Prospective members are invited, and particulars 
of membership will be forwarded on application 
to the Hon. Secretary, Mr. H. Sutton, 68b, Marsh- 
side Road, Southport. 

Leicestershire Radio Society. 

A monthly meeting was held on May 9th at the 
Vaughan Working Men's College, Leicester, Mr. 
Atkinson being in the chair. 

It was the President's unfortunate duty to 
tender the resignations of Messrs. Dunt and 
Rowlatt from the Society. 

The heavy claims on the time of the former 
made it impossible for him to take an active part 
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in the Society, while Mr. Rowlatt had to resign for 
similar personal reasons. 

The meeting accorded that a letter of thanks be 
sent to the late Secretary for his serviccs, and placed 
the members on the honorary list. 

Mr. Pallet was appointed Secretary, which he 
accepted. 

The financial report of the Exhibition was read, 
and showed a profit of almost £6. 500 people had 
visited the Exhibition. 

Mr. Pallett was then called on to celiver his 
lantern lecture on '' Spark Transmitters: Theory 
and Practice." As was anticipated, this subject 
was dealt with fully by the lecturer, and was 
illustrated by many very good slides. Details of 
all the usual sets from the 4 k.w. to Carnarvon's 
giant transmitter, were dealt with in a very able 
way and numerous interposed questions were 
answered satisfactorily. The Marconi call signal 
device was illustrated, and its uses explained. 
The 1} k.w. set came in for the most discussion 
as this was the set the lecturer was most familiar 
with. Here rather heated and pertinent questions 
were put, and a lively debate followed. The 
biggest stumbling-block, however, appeared to 
be the series condenser, which, although in parallel 
with the A.T.I., was shown to be actually in series 
with the aerial, and could produce a shorter wave. 


This point although ably demonstrated by the 
lecturer on the Llackboard, left a big doubt in 
many members' minds as it seemed so contradictory 
to practice, and the discussion would have been 
endless except for the fact that the caretaker had 
to close the place up for the night, it being well 
past the closing hour. 

The Secretary wishes all members and intending 
members to note that his address is now— Mr. 
Pallet, Silver Street, Leicester. 

Plymouth Wireless Society. 

À meeting of the Plymouth Wireless Society was 
held on Friday, May 27th. Mr. W. J. Lewarn 
in the chair. 

Mr. J. K. A. Nicholson, A.M.I.E.E., gave a 
further lecture on thermionic valves, being a con- 
tinuation of the previous one on this subject, 
the particular subject being the Fleming valve 
with its advantages and disadvantages over 
crystal receivers, etc. These lectures are par- 
ticularly beneficial to those members who are 
about to sit for the P.M.G. Certificate. 

A vote of thanks was passed to Mr. Nicholson. 
The Lowestoft and District Wireless Society. 

On May 3rd a paper was given by Mr. H. C. 
Trent on ‘ Wireless Terms and their Meaning." 
the lecturer illustrating his subject by numerous 
dir grams and apparatus. 


The City of London School Wireless Society's Apparatus. 
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On May 10th Mr. O. G. Scarle gave a lecture on 
"Telephony," the lecturer describing the work- 
ing and construction of the commercial telephone 
and different types óf microphones used. Another 
lecture will be given on the above subject as applied 
to wireless at an early date. 

Members who possess valves give good reports 
of results attained in telephony from the Hague, 
and enthusiasm is running high at the possibility 
of getting the results of the Derby from the R.33. 
Future meetings: Every Tuesday at the head- 
quarters adjoining Oulton Broad Railway Station, 
at 7.30 p.m. 

Full particulars of the Society are obtainable 
from the Secretary, ''Gouzeacourt," Chestnut 
Avenue, Oulton Broad. 


City of London School Wireless Society. 

A meeting of the above Society was held on 
Tuesday, May 24th. When the business of the 
Society was concluded Mr. Babs gave the members 
a complete and instructive lecture on '' Learning 
the Morse Code." Many interesting points were 
touched upon and the lecturer was accorded a 
hearty vote of thanks. On Saturday, May 21st, 
twenty members of the Society visited the Handley- 
Page Aerodrome at Cricklewood, and by kind 
permission of Messrs. Marconi's inspected the whole 
of the wireless apparatus installed there. It 
consists of a three-valve 100-watt transmitter and 
a seven-valve type 55D amplitier. A very pleasant 
morning was spent there, and when the two 
aeroplanes started for Paris they were conversed 
with by wireless telephone over a great part of 
their journey. Cordial thanks for their hospitality 
were extended to Messrs. Handley Page, and every 
member received a souvenir before leaving tho 
aerodrome. l 

At the next general meeting of the Society Mr. 
Burroughs (by kind permission of the Marconi 
Company) will give '* A Popular Lecture on Wire- 
less.” This lecture will be illustrated by a seven- 
valve amplifier type 55D, and lantern slides. 

City of London School, Victoria Embankment, 
E.C.4. 

Woolwich Radio Society. 


The usual monthly general meeting of the above 
Society took place at Woolwich Polytechnic at 
8 p.m. on Friday, May 27th. There was a very 
good attendance, and we were pleased to welcome 
several visitors from the Dartford Wireless Society. 

Mr. W. L. McPherson, B.Se., Vice-President, 
took the chair, and after the minutes of the last 
meeting had been read and contirmed, Mr. W. T. 


James was asked to read M his paper on 
" Amplification: High Frequency and Low 
Frequency." 


In his introductory remarks, Mr. James pointed 
out that efficient. amplification on low  wave- 
lengths was the most difficult. to obtain. Ho 
then went on to give the circuit of the three-valve 
amplifying set that he has made, and kindly loaned 
to the Society, and which is working at the Old 
Mill, Plumstead Common. 

He then described several other forms of low 
frequency amplifiers and exhibited several for 
inspection. Mention was made of Latour, the 
French wireless expert, who used a special kind 
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of iron for the transformers that he had designed, 
and which were remarkably efficient. 

A low frequency resistance amplifier was then 
exhibited, which worked well on V24 valves. 

Coming to high frequency resistance amplifiers, 
Mr. James pointed out that they had been tried 
some years ago and rejected, but were now again 
coming to the fore. He mentioned that he was 
now engaged on designing a high frequency 
resistance amplifier, which would be a great 
advance on any amplifier now in use, in that 
amplification was constant over all wavelengths. 
It embodied a new principle he was not at liberty 
to divulge at present, but he would give us the 
details some time later. 

In the discussion that followed Mr. McPherson 
spoke of the advantage that H.F. amplification 
possesses over L.F. amplification, and he pointed 
out why it was necessary to put a condenser across 
the terminals of the first transformer primary. 

A hearty vote of thanks was accorded to Mr. 
James for his lucid explanation, and particularly 
for his very clear diagrams of the various circuits 
discussed. 

Weekly meetings of the Woolwich Radio Society 
take place at the Old Mill, Plumstead Common, 
every Thursday, at 7.30 p.m., the last week in the 
month excepted. During the last month 12 new 
members have joined, and the Hon. Secretary will 
be pleased to welcome any new members either 
then, or at his house— 42, Greenvale Road, Eltham, 
S.E.9. 


The Aldershot and District Wireless Society. 


At the meeting of the above Society, held at the 
Wireless Station, Queen's Avenue, on May 23rd, 
the Secretary announced that Lieut.-General The 
Earl of Cavan, K.P., G.C.M.G., K.C.B., M.V.O., 
had very kindly consented to become patron of 
the Society. The announcement was warmly 
applauded by the members. 

The Chairman, Mr. E. Lynam, then called on 
Lieut. D. A. Butler, Officer-in-Charge Wireless 
Station, for his lecture on *' The Electron Theory." 

The lecturer explained that to accept the electron 
theory it was necessary to have a thorough grasp 
of the ''theory of relativity," to prepare our 
minds to deal with such minute quantities as the 
atom and electron. We, the human race, have the 
audacity to observe, measure and determine 
everything by our own standards. We say the 
earth is largo because, compared to ourselves, it 
contains & vast amount more mass than we do, 
but there are worlds many times larger in relation 
to which our earth is minute. Again, the universe, 
as wo know it, is tremendously larger even than 
these. Beyond the universo there must be some- 
thing still larger. 

Everything is set in its own sphere of “ relativity,” 
and has its own standards accordingly. 

On the other hand, we say a gnat is small, but 
he knows something which is as small to him as 
he is to us, while at the same time he considers us 
as being a nation of giants. Of everything, there 
must always be something larger and something 
smaller. 

We reach, finally, the smallest unit of matter 
from which all things are constructed, the atom. 
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In it we find the electron, revolving in the atom as 
the earth revolves round the sun. 

The lecturer then explained that the electron 
was a piece of electricity, and how a drift of electrons 
constituted an electric current. A demonstration 
proved that the electron is material and electric. 
Further, all matter was composed of atoms and 
electrons built up into elements, molecules and 
compounds, bringing us to the fact that we are 
composed, fundamentally, of electricity. 

Lieut. Butler then showed what he termed 
“the wily electron" at work. This was a 
demonstration with various vacuum tubes and other 
apparatus in a darkened room, the effects produced 
being very beautiful, spectacular and instructive. 
Experiments were also conducted with thermionic 
valves to show the effect of electron flow and its 
use in wireless transmission and reception. 

After numerous questions had been answered, a 
hearty vote of thanks to Lieut. Butler concluded 
the meeting. 


The Gravesend Wireless Experimental and 
Model Engineering Society. 


A meeting was held at the Globe Hotel on Wednes- 
day, May llth, and it was unanimously decided 
to form a Society as above, in Gravesend. The 
following officers were elected :— 

Chairman, Mr. Sleath; Hon. Secretary, Mr. 
Birchall; Treasurer, Mr. Bloxam; Committee, 
Messrs. Southgate, Grant, Futter, and Martin. 

On Thursday, May 26th, & second meeting was 
held at the Globe Hotel. After the Chairman had 
read the minutes of the previous meeting, and the 
Rules which had been drawn up by the Committee, 
Mr. Wheatcroft gave a very interesting address 
on his early experiences in X-ray work, and some 
very humorous stories about the early power 
station at Bath, where Mr. Wheatcroft was at 
that time a pupil. 

After a short discussion on some German field 
telephone apparatus, which Mr. Irwin kindly lent, 
and a short buzzer practice, & very successful 
meeting came to a close. 

Full particulars may be obtained from Mr. W. 
Birchall, 29, Pier Road, Gravesend. 


Hartlepools and District Wireless Society. 


A meeting of wireless enthusiasts was held on 
May 31st, and it was decided to form the above 
named Society. 

We hope shortly to have a permanent Club-room, 
and all are looking forward to some interesting 
evenings. 

Will those interested please communicate with 
Mr. R. L. Howey, Hon. Secretary, 33, Grange 
Road, West Hartlepool. 


Loughborough College Wireless Society. 


The programme of the Society’s arrangements 
was opened by a paper read by Mr. H. V. Ficld, 
Vice-President of the Society, on the Development 
of Wireless. 

The chair was taken by Mr. J. S. Oswald, 
B.Sc.(Eng.). 

The paper was illustrated by lantern slides and 
demonstrations given on high-frequency apparatus. 


-of close working association with them. 


A large amount of wireless apparatus was also 
exhibited. 

The first instructional lecture was given by 
Mr. P. H. Cook, on the “ Construction of a Cheap 
and Efficient Valve Receiver." 

Owing to the outdoor activities of the College, 
the series of lectures will be discontinued until 
next session. 


Portsmouth and District Wireless 
Association. 


At & general meeting held at the Club.room 
at the Pyle Rooms, it was decided to procure a 
room in Claremont Koad permanently for the 
use of members. 

It was proposed to instal the apparatus belonging 
to the Association for experimental purposes. 

A series of lectures have been arranged on crystal 
and valve work. 

The subscription was increased to 2s. 6d. per 
month, to meet the expenses of the new room. 


The Wandsworth Common Wireless Club. 


The above Club has held several meetings, and 
so far the attendances are encouraging. A lecture 
was given on May 20th by Mr, Thomas on Wireless 
in Aircraft during the War. This was well illus- 
trated with photographs. A Club set is in course 
of construction, as is also the aerial. New members 
will be welcomed at the above address on Fridays 
or Wednesdays. A series of extremely helpful 
lecture-demonstrations has been arranged for. 


Kensington Wireless Society. 


At a meeting held on May 25th at 2, Penywern 
Road, S.W.5, the Kensington Wireless Society 
was formally inaugurated. 

The following were elected officers :— 

President, Captain de A. Donisthorpe; Chair- 
man, Dr. A. Gordon Wilson, M.D. ; Hon. Secretary, 
Mr. W. H. McMillan, 258, Earls Court Road, 
S.W.5; Hon. Treasurer, Mr. J. H. Reeves, M.B.E. 

The election of Committee and the adoption of 
a set of rules was postponed for consideration at a 
special general meeting to be held shortly. 

A communication was received from the City 
and Guilds Wireless Society requesting some forin 
It was 
agreed that this proposal should receive favourable 
and early consideration. 

An inspection was made of the room kindly 
offered for the use of the Society by Mr. J. H. ` 
Reeves, and a large assortment of high-class 
apparatus offered for the use of members. 

Tho Society has the unique advantage of having 
the terminals of two G.P.O. aerials in different 
rooms under the same roof. It is hoped to be able 
shortly to obtain a transmission licence, when 
experimental work will be possible with minute 
power. 

A demonstration was given by Mr. Reeves in 
recording signals on a dictaphone, and reproducing 
the same. The reproduced signals were clearly 
audible over a room 20 ft. by 18 ft. During the 
experimenta improvements in the method used 
suggested themselves, so that full details of this 
method and the results obtained are held over for 
later publication. 


209 


A COMPACT RECEIVING SET 


THE POST-WAR STATION OF A PRE-WAR AMATEUR 


N the October, 1914, number of The 
Wireless World a short article appeared, 
written by me, with a photograph of my 
station as it then was. 


on that and think 
of the struggles of 
those days, and 
then look at my 
station of to-day, 
I can appreciate 
the vast strides that 
wireless has made. 
To get such long- 
wave (!) stations 
as Clifden was 
thought tobe 
something great in 
those days, and one 
had to be very quiet 
to hear signals 
assuming even that 
the detector was 
working. I 
thought, therefore, 
that possibly my 
present station 
might be of interest 
to other amateurs. 
It is by nomeans 
perfect, and is far 
from finished.” 
My aerial consists 
of. a single wire 
slung from a 25 
ft. steel mast on the 
roof across the 
garden to a chim- 
ney of a house in 
the next road. 90 
ft. of this length 


forms the aerial, insulators being fixed at the 
The lead-in is heavy rubber 
covered wireand the earth, wire netting buried 
I use two sets, one for 


proper distance. 


under the aerial. 


The Wireless 


When I look back 


ER ta Cl 
8 Cabin.” 
amateurs the advantage of panelling for convenience in 
arranging apparatus. 


Ison. 


By W. 


at will). 


. pec 
E 


The picture 
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long and one for short waves. ‘The latter 
works on crystal and two-valve high-frequency 
amplifier (which I can make a low frequency 


This gives me all the ship and shore 


will 


suggest 


to 


stations. The 
larger set consists 
of loose coupler, 
loading coil, and 
two variable con- 
densers. It works 
on either one or 
two valves, and I 
can also put in 
the amplifier 
giving four valves. 
Even with two 
the signals are very 
strong from Rome 
and Moscow. 
Horsea of course 
has to be toned 
down. I hear all 
the principal 
stations. including 
America, and I 
can work up to 
20,000 metres. At 
night when signals 
are strong all the 
principal stations 
are quite readable 
with the aerial 
entirely discon- 
nected. I hope to 
commence making 
my transmitting 
set shortly, as the 
P.O. have offered 
me the usual 10 
watt licence. I 


started wireless quite as an amateur in 1913, 
and it may interest some to know that it 
brought me during the war the position of 
wireless officer to an Army Corps in France. 


— — — M- 


NOTES AND 


Award to Dr. J. A. Fleming, F.R.S. 


Professor J. A. Fleming, M.A., D.Se., F.R.S., 
has, it is announced, been awarded the Albert 
Medal of the Royal Society of Arts for his work 
and services in electrical engineering. A pioneer 
in radio engineering, Professor Fleming, whose 
renown is world-wide as the inventor of the 
thermionic valve, which may be classed as the most 
important of his many inventions in wireless tele- 
graphy, is the author of more contributions to radio 
literature than any other scientist. 


Wireless Section Committee of the I.E.E. 


The following members have been nominated to 
serve on the Wireless Section Committee of the 
Institution of Electrical Engineers for 1921-1922 :— 
Chairman, Dr. G. W. O. Howe. New nominations 
for membership of the Committee : Mr. B. Binyon, 
O.B.E., Dr. W. H. Eccles, Mr. G. H. Nash, C.B.E., 
and Mr. C. C. Paterson, O.B.E. The following 
will continue to serve as members of the Com- 
mittee: Sir Charles Bright, F.R.S.E., Mr. R. C. 
Clinker, Prof. C. L. Fortescue, Mr. A. Gray, Admiral 
of the Fleet Sir H. B. Jackson, G.C.B., Capt. H. J. 
Round, M.C., Mr. A. A. C. Swinton, F.R.S., and 
Mr. L. B. Turner. Not later than 14 days after 
the publication of the Committee's list of nomina- 
tions, any five members of the wireless section may 
nominate any other duly qualified person to fill 
any vacancy by delivering such nomination in 
writing to the Secretary of the Institution, together 
with the written consent of such person to accept 
office if elected, but each such nominator shall be 
debarred from nominating any other person for 
the same election. 


Wireless Telephone Greetings to Gen, Smuts, 


General Smuts, Premier of the Union of South 
Africa, whilst on his way to England to take part 
in the meetings of the Imperial Conference, was the 
recipient of greetings by wireless telephony from 
Sir Edgar Walton, High Commissioner of South 
Africa in London. 

The message, which was telephoned through the 
Marconi station at Poldhu, contained a brief news 
summary and a personal welcome from Mr. Winston 
Churchill. 


Ourselves as Others See Us, 


An extract from the American magazine, “ QST," 
on the subject of the Transatlantic Tests. 


“ Such reception is a new field for British experi- 
menters, and they hardly can be expected to show 
the same performance as an American «lyed-in-the- 
wool ham who has learned how to get amateur 
DX only after years of patient struggle. We have 
- tested most of the circuits used by the Britishers, 
and find them one and all decidedly inferior to our 
standard American regenerative circuit using vario- 
meter tuning in secondary and tertiary circuits. 
We would bet our new spring hat that if a good 
U.S. amateur with such a set and an Armstrong 
Super could be sent to England, reception of U.S. 
amateurs would straightway become common- 
place. 
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“We do not mean to deprecate tho loyal co- 
operation shown by our English confrères, however. 
For the admirably complete way in which they go 
into a problem we have the greatest respect, and wo 
are most sincerely grateful for their interest and 
enthusiastic co-operation in this, our first attempt 
to get overseas on schedule. We will all hope for 
better luck next time.” 


A Visit from Datch Engineers. 


Members of the Association of Electrical Engineers 
of Holland recently paid a visit to England, and 
the photograph shows a group taken at the home of 
Mr. W. J. Crampton, M.1.E.E., Huntington House, 
Weybridge, whero they wero entertained. 


The Party at Huntington House. 


An enjoyable hour was spent in Mr. Crampton's 
wireless room, and excellent signals were obtained, 
including telephony and music. 


Mr. Crampton had previously arrang»od for 
speech to be transmitted in Dutch from The Hague, 
by the President of the Dutch Radio Institute, for 
the benefit of the visitors. A concert was also given 
from The Hague. 


Mr. Crampton used only three valves in his 


receiving set instead of seven which he had 
previously been employing. 
Wireless Concerts. 

The Gravesend Wireless Experimental Society 


announces that at the Gravesend Hospital Fite, 
which H.R.H. Princess Mary has promised to visit 
on June 29th, Mr. W. R. Tingey has offered to 
give a wireless demonstration. There will be eom- 
plete receiving and transmitting stations erected on 
the fite ground, and the demonstration will take 
the form of music and speech transmissions at 
every hour from 2 p.m. until 9 p.m. on a wavo- 
length of 1,000 metres. "The call letters 2NA will 
be sent three times before and after each trans- 
mission. There will also be spark transmissions at 
every half-hour on a wave of 139 metres. 


CONVERTING A MARK III TUNER 
By Captain E. J. Hosss, M.C. 


ITH the standard 100 ft. single-wire 
aerial allowed by the P.M.G. (ap- 
proximate capacity 0-0002 to 0-0003 mfd.) 
and a Mark III Tuner converted as follows, 
excellent signals have been obtained from 
most home and continental stations on 
wavelengths between 600 and 8,000 metres. 
Although the author has frequently heard 
PCGG (the Dutch concert) on this set, 
the reader must not expect to pick up that 
station satisfactorily with a set of this type. 
A small indoor aerial about 15 ft. long has 
also given good results on Morse signals. 
Comparatively little of the original 
“ Tuner ” is required, and extras have been 
reduced to a minimum. Parts left over 
may be sold or used to make other instruments 
—more of this, however, later. 


The Converted Tuner. 
Fig. 1. 


From the original “Tuner” are..re- 
quired :—The box, 0:0015 mfd. variable 
condenser, A.T.I. ebonite former, two 8-point 
rotary switches (made from the 5-point 


and 19-point switches), two change-over 
switches, telephone condenser (0-006 mfd.), 
six terminals and potentiometer knob, spindle 
and bush. 

Extras required :—One sheet 14 in. X 
12 in. x $ in. ebonite sheet, one valve 
holder, one filament rheostat, 4-volt accumu- 
lator, about 4 lb. No. 28 $.W.G. D.C.C. 
copper wire, and a piece of 2 in. diameter 
ebonite tube ł in. long. 

To commence construction. First dis- 
mantle the set, select the components men- 
tioned above and proceed as follows :— 

The Box. Move the telephone partition 
half an inch inwards so that it will hold 
four 15-volt H.T. batteries. Any cabinet 
maker will do this for a small sum. 

Ebonite Panel. Next cutand fit the ebonite 
for both battery and receiver portions. } in. 
ebonite may be used instead of # in., but will 
not be so mechanically strong. 

H.T. Battery. Fit four 15-volt H.T. 
Units in the place formerly used as a space 
for the telephones, and in the centre of the 
panel above these batteries an 8-point rotary 
switch should be mounted. Stud 1 is the 
“off” position, studs 2, 4, 6 and 8 are for 
15, 30, 45 and 60 volts respectively, and 
studs 3, 5 and 7 are “dead” (to prevent 
short-cifcuiting). The banks of the cells 


are connected as shown in Fig. 2. One 
Cs 
nde 
o 
= 
Fig. 2. 


of the change-over switches is used as..a 
double pole switch to carry the H.T. current 
across to the plate circuits, thus avoiding 
connections under the panels. (See photo, 
Fig. 1.) 

Aerial Tuning Inductance. Strip the ex- 
isting wire from the A.T.I. former (19 
tappings), and remove the thread by turning 


212 


en e a 


CONVERTING A MARK III TUNER 


in a lathe, or fill up the grooves with cobbler's 
wax in order to present a smooth surface 
for the new winding. Next wind the tube 
with No. 28 D.C.C. copper wire in four 
layers bank winding (see The Wireless World, 
Vol. VIII, pages 463 and 464, September 
18th issue, 1919), taking off the tappings at 
intervals of 0-85, 2-25, 3-75, 5:5, 7, 8 and 
9-3 cms. from the commencement of the 
winding. Fit the finished coil to the 
underneath side of the panel by means of the 
brass brackets with which it was originally 
mounted in the tuner, and take the tappings 
to the 8 studs of the A.T.I. switch. The 
latter is made up from the 19-point A.T.I. 
switch. 

Tuning Condenser. The fitting of this 
requires no comment except that the moving 
vanes should be connected to the earthed 
side of the circuit. By means of a change-over 
switch the condenser is placed in series or 
parallel with the aerial as shown in the 
diagram of connections (Fig. 3). For this 
purpose the crystal change-over switch can 
be utilised. 


Fig. 3. 


Reaction Coil. Mounted co-axially with 
the A.T.I. at the aerial end is a reaction 
coil capable of being rotated through an 
angle of 180 degrees. This coil consists 
of an ebonite tube 2 in. in diameter and 1 in. 
long, wound with approximately 300 turns 
of No. 28 D.C.C. copper wire in honeycomb 
or ** Burndept " style.* A gap must be left 


* Bee The Wireless World pp, 539, 540, 541, 635, 
636 and 637, Vol. VIII. 


in the centre of this winding to allow the 
spindle to pass through. The spindle should 
be set about # in. from the end of the A. T.I., 
and passes through a bush. A convenient 
knob, spindle and brush can be provided 
from the potentiometer. Flexible leads are 
now soldered to the ends of this coil and 
connected to plate and H.T. battery positive 
respectively. 

Filament Rheostat. ‘This should preferably |. 
be bought, but can be made from the details 
which appeared on page 860, Vol. VIII 
of The Wireless World, on March 19th, 1921. 

Telephone Condenser (C3). A fixed value 
condenser of 0-003 mfd. capacity is shunted 
across both H.T. battery and telephones. 
For this, unscrew the brass binding plates 
of the 0-006 mfd. telephone condenser and 
divide into two parts each half having an 
equal number of plates. — Reassemble one 
half between the brass clamping. plates and 
mount in the set. 

Grid Leak and Condenser (C2. R1.). These 
may be made or bought, and any of the usual 
values such as 0-0002 mfd. condenser 2 ohm 
leak will be satisfactory. A special combina- 
tion condenser and leak for this set is sold 
by Messrs. Burnham & Co., Deptford, or 
the Amateur Supplies Association, Tooting 
(see advertisement pages), and is recommended 
for best results. 


Telephones. If L.R. telephones are used, 
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a transformer will be required. 4,000 ohm 
telephones, however, may be used if desired. 

Calibration Table. A chart similar to 
Fig. 4 will be found very useful to record 
the best tuning adjustment for various 
wavelengths. 

General. A low-frequency amplifier can 
be added in the usual way, or extra valves 
may be fitted direct to the panel. In the 
finished set a large overlap in wavelength will 
be found between studs. This is due to the 
fact that one existing row of holes was used 
to take tappings through. In winding the 
inductance do not use more shellac varnish 
or parafin wax than absolutely necessary 
to hold the turns in position. 

When turning the thread off the A.T.I. 
former it is advisable to leave a small flange 
at each end (one thread will be sufficient), 
as this prevents end turns slipping. 

From the surplus materials an excellent 
short wave reception and buzzer wavemeter 
can be made. The closed circuit inducta nce 
(C.C.l, 5  tappings) and condenser 
(0-0005 mtd.) are calibrated. By mounting 
these with the buzzer, Perikon detector 
and a few terminals a short wave crystal 
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receiver or wavemeter is produced having a 
range about 100-700 metres. 

The writer's condenser has been calibrated 
and the result given below may serve as an 
approximate guide to the capacity of an 
average Mark III Aerial ‘Tuning Condenser. 


Setting. Capacity (míds.) 

0 0-00007 
10 0-00014 
20 0:00022 
40 0:00038 
60 0-00054 
80 0-00071 
100 0-00089 
120 0-00106 
140 0-00124 
160 0:00141 
170 0:00149 
180 ! 0-00155 


Epiror’s Nore.—We understand that 
Tuners are being converted to the above design 
by Messrs. Burnham §8 Co., and the Amateur 
Supplies Association. 


OF LOW FREQUENCY 


AMPLIFIERS—Part II. 


N the preceding issue we discussed low 

frequency intervalve transformers and 
designed primary and secondary windings 
for a one to one ratio transformer. The 
usefulness of this transformer can be greatly 
increased if we add a third—or tertiary— 
winding so that signals may be taken from 
the first valve—by connecting the telephones 
to the third winding—or passed on to the 
next valve for further magnification. This 
winding may be wound over the secondary 
and should consist of 1,200 turns of No. 30 
S.S.C. wire wound in 10 layers. For this 
5 ounces of wire will be required. The final 
outside diameter will be approximately 1} in. 
No thin paper need be put between the layers 
of the third winding, but four or five turns 


of paper should be placed round the outside 
of the winding. ‘This winding will make 
the body of the transformer of larger diameter 
than the end washers, but it does not matter 
as the winding is not carried to the ends of 
the layers. 

A good telephone transformer may be 
wound on a similir core to the above trans- 
former with 3 ounces of No. 44 S.S.C. on 
the primary and 5 ounces No. 30 S.S.C. 
for the secondary. 

Note Magntfiers.—]n making a note mag- 
nifier it should be remembered that the input 
circuit varies according to the receiver circuit 
to which connection is to be made. For in- 
stance, if the magniher is to be connected to 
the anode circuit ofa valve receiver, such as in 
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Fig. 4a, a transformer, or choke coil, must 
be used to complete the anode circuit of the 
receiver valve and to put the current changes 
in the anode on to the next grid in the form 
of voltage changes. A transformer is much 
better than a choke coil, and for this purpose 


4a. 


the above-mentioned intervalve transformer 
will be suitable. An ordinary telephone 
transformer will not do, as the secondary 
winding, which would be connected to the 
grid, has current changes in it, and not 
voltage changes which will vary the grid 
potential. Again with a crystal circuit as 
in Fig. 4b it is possible to connect the grid 
and filament directly on to the telephone 
terminals, With this arrangement violent 
howling is sometimes caused if working with 
a bad crystal and with the potentiometer 
adjustment off the sensitive point of the crystal. 


| 


4b. 


However, the arrangement can be made 
to work well. A third arrangement is for 
the first valve to be made a rectifier with 
grid condenser and leak, and other valves 
after it to magnify the rectified signals. This 
is shown in Fig. 4c. 

Thus it will be seen that the input circuit 
can be made suitable for the individual need, 

A three-valve low frequency amplifier is 
about the limit—with more than three valves 
a set becomes very noisy due to microphonic 
effects, and also has a very great tendency 
to “howl” or oscillate at an audible fre- 
quency. We propose to outline the arrange- 
ment of a three-valve low frequency amplifier 
embodying the methods of connection shown 
in Figs. 4a, b, and c. The individual can 
modify it according to his needs and purse. 
We suggest R type valves as they are at present 
the cheapest. 


4c 


Fig. 5 gives a circuit diagram. The 
terminals A B should be connected across 
the oscillating circuit, the currents in which 
are to be rectified and magnified. 

If rectification is not desired leave A and B 
blank and connect C D in anode circuit of 
valve receiver or to telephone terminals of 
crystal receiver. If desired the transformer 
P may be omitted, if magnifier is going to 
be used with crystal set only, in which case 
the connections shown dotted should be made 
permanent. 

Fig. 6 showsa suggested panel arrangement, 
the size of the panel being 10 ins. by 5 ins. 
It should be made of ebonite, or if too expen- 
sive, of hard dry wood—wood must be 
thoroughly dry. 


For a complete three-valve amplifier, three 
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valve holders and three intervalve trans- 
formers, two with and one without telephone 
windings, will be required, and also one 
telephone transformer. 

If only using two valves, omit intervalve 
transformer R and No. 2 valve holder, and 
the panel may be made 2 ins. 
shorter. 

Thirteen terminals will be 
required and one two-contact 
switch, together with a 0-0005 
mfd. condenser and a two-megohm 
grid leak (if it is desired to make 
the rectifier attachment). The 
filament resistance shown in Fig. 
5 is omitted in Fig. 6 because 
most of the R valves on sale at 
the present time require only 4 
volts on filament. If the valves 
obtained have filaments which require more 
than 4 volts an external resistance may be 
connected in circuit as shown in the diagram. 
Complete valve holders can be purchased 
or effective ones made up. A sample valve 
should be obtained before attempting to make 
holders. 

The transformers may be fastened to the 
panel by means of two pieces of fibre—one 
at each end—passed round the transformer 
and held to the panel by a screw at each side. 

When the magnifier is mounted and tested, 


it is possible that it will “howl.” This is 
due to oscillations being generated at audible 
frequency and can usually be overcome by 
reversing one or two of the windings, which 
winding to reverse is determined experi- 
mentally. 


Fig. 6. 

There is one thing which should be pointed 
out in this connection. It is obvious from 
Fig. 5 that a useful addition would be a 
change-over switch by means of which the 
telephones can be moved from one telephone 
winding to another without having to move 
them from terminal to terminal  'To do 
this it is necessary to join the windings to- 
gether, which straight way leads to howling 
owing to the coupling effect thus established. 
To do this a switch arrangement which cuts 
off the unused windings is needed. 
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QUESTIONS AND ANSWERS 


NOT E.—This section of the magazine ts placed at the disposal of all readers who wish to receive advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules.—(1) Questions should be numbered and written on one side of the 
paper only, and should not exceed four in number. (2) Queries should be clear and concise. (3) Before sending 
in their questions readers are advised to search recent numbera to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) All queries must 
be accompanied by the full name and address of the sender, which is for reference, not for publication. Queries 
will be answered under the initials and town of the correspondent, or, if so desired, under a ‘‘ nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 


save time by writing direct to the various firms employing operators. 


RELAY (Bournemouth) asks for a two-valve 
and crystal circuit, to use one stage of H.F. amplifica- 
tion, followed by crystal rectification and then L.F. 
amplification, see Fig. 1. 


A.G. (Teddington).—(1) The value of this 
condenser is not critical, provided that it has a 
fairly big capacity— 0-05 mfds. would be a good 
value. 

(2) No. 

(3) One *'' bíd." means one billifarad, and its 
value is one millionth of & microfarad. 

(4) You can make & 10 megohm resistance in the 
form of & pencil line upon ebonite, adjusting to the 
best value under signal conditions. You may 
find it give a certain amount of trouble owing to 
the difficulty of making good contacts to it, and 
also its inconstancy. The best plan is to buy a 
carbon compound resistance from a firm dealing in 
wirelees goods. 


S.O.S. (New Southgate) asks (1) For an 
opinion with regard to suggested aerial systems. 
(2) The effect of a piano adjacent to his instruments. 
(3) The effect of nearness of his aerial to the roof 
of his house. (4) For general criticism of a set. 

(1) You will get the best results with aerial No. 
3. Can yoy not raise the height of the aerial by 
means of a pole at the end of the house. It would 
also stop the occasional sag you mention. The 
lead in should be taken from this end of the aerial, 
not from the mast end. 

(2) We do not think it would have any detri- 
mental effect at all. 


(3) Yes, it reduces the effective height of the 
aerial, leading to a falling off in signal strength. 

(4) There is no advantage gained by having two 
variable couplings at A—AR and B—BR. The 
maximum wavelength of the aerial circuit will be 
approximately 7,500 ms. Maximum wavelength . 
of the secondary circuit is, approximately, 4,500 ms. 
Circuit will be improved by providing a series- 
parallel switch to connect the aerial condenser 
in series with the inductance for short waves. 


G.M.R.G. (Marlborough College) asks (1) For 
a book dealing with the construction of condensers. 
(2) Dimensions for an intervalve transformer for 
acertain set. (3) If note magnification is as good as 
H.F. magnification. (4) If «t ta possible to get 
burnt-out valves repaired. 

(1) We do not know of one. The constructional 
articles in the issues for August 7th and 21st will 
give you some assistance. 

(2) These are H.F. transformers, which cannot be 
designed in these columns. 

(3) Both types have their special uses, for which 
they are best. You will find L.F. easier to make 
and use. : 

(4) No. 


H.E.C. (Sheffield) asks re the ‘ Single valve 
long range receiver " (1) What resistance telephones 
to use. (2) How to make a suitable telephone trans- 
former. (3) If an R type valve can be used. (4) 
How to use a 110-volt lighting supply instead of 
H.T. batteries. 

(1) 120 ohm telephones. 

(2) See The Wireless World, March, 1920 issue 
p. 699. 

(3) Yes. 

(4) Unless you can silence the commutator 
noises on the 110 vs. supply the results will probably 
be disappointing. Connect condensers and iron- 
cored chokes in the circuit as shown in Fig. 2 


+ 


HOV MAINS 


Fig. 2. 


W.D.H. (Brighton).—Connect up as shown in 
Fig. 3, making sure that the positive of the 
supply is connected to the positive of the ac- 
cumulator. Use one 50 candle-power 220-volt 
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carbon lamp in series with the accumulator. The 
charging current will then be about 1 amp. The 
charging time will depend on the state of the cells. 
Continue the charge until gassing freely. 


p P LAMP 


, 


Fig. 3. 


F.H.K. (Coventry) asks, re single valve long- 
range receiver (1) What quantities of wire will be 
‘required. (2) If an R valve would be suitable. 

(1) For No. 1 unit, 4 oz. of No. 26 DWS, and 3 oz. 
of No. 32 DWS. For No. 2 unit, 12 oz. of No. 25 
DWS. 

(2) Yes. 

* 720 " (South Shields).—(1) and (2) See 
February 5th, 1921, and succeeding issues. 

(3) Yes, provided that you use a variable con- 
denser of 0:0006 mfds. across the secondary (5’’) 
winding, and a 0-0005 míds. variable condenser 
in parallel with the primary winding. 

(4) A Marconi V 24 or French type, obtainable 
from any of the advertisers in this journal. 


MUS. BAC. (Bletchley).—.(1) The thickness 
should be 0-001" and 0-002", and not as stated 
in the article. 

(2) Thisis obviously wrong. Putintwo clamping 
screws, one each, side of the condenser, in the 
middle of the clamp. 

(3) It should be possible to obtain them from 
any of the advertisers. 


G.H. (Ravenstall) asks (1) For dimensions 
of primary and reaction coil together, with gauge of 
wire capable of tuning to 8,000 to 10,000 ma. (2) 
The capacity of his variable condenser of 11 fixed 
vanes 3” diameter and 10 movable vanes 21" diameter 
spaced à" apart. 

(1) The primary to be used in parallel with a 
0:0005 condenser, 8” diameter wound for 12" 
with No. 28 enamelled or silk-covered wire. Re- 
action coil, 6^ diameter, wound for 10^ with No. 28. 

(2) Approximately 0-0005 mfds. 


A.A.D. (Southend-on-Sea) asks ( 1) For a 
diagram of a single valve receiver, using certain 
specified apparatus. (2) Is a telephone transformer 
necessary. If so, what ratio. (3) Is the aerial 
measured from spreader to spreader. (4) What is 
the best way to use slabs efficiently. 

(1) Connect up as in Fig. 4. 

(2) Not for 8,000 ohm telephones. It is better 
to use L.R. 120 ohms telephones and telephone 
transformer for valve sets. 

(3) From the far end of the spreader to the bottom 
of the down lead for a single wire. With a twin 
wire aerial both wires are counted in the P.O. 
estimation of length. 

(4) Entirely disconnect the slabs which are not 
actually in use. 
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D.G.F. (Brixton Hill).—(1) Connect up circuit 
as in Fig. 5. 


Wedo not advise more than 3,500 ms. withacrystal - 


receiver. Make inductances 6” diameter and wind 
for 14” with No. 24 enamelled wire. Use only one 
condenser of 0:0003 mfds. Telephones should be 
8,000 ohms or 120 ohms with telephone transformer 
(March, 1920, issue). Potentiometer resistance 
anything above 200 ohms. Blocking condenser 
across telephones 0:0015 mfds. 
(3) Yes. 


4l 


Fig. 5. 


A.L.J. (Coventry).— (1) A condenser of 0-0003 
míds. capacity connected between the crystal 
slider and the earth will improve the set. You 
should get Nauen and Nantes and also ship stations. 
There are not many spark stations working on 3,000 
ms. 


(2) No. 
(3) Results will be improved if the aerial is raised 
at the 20' end. ` 


W.R. (Brixton).—(1) Condenser A = 0-0008 
mfds. B = 0-00085 mfds. approximately. 
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(2) Six fixed and six moving. 

(3) We know of no suitable book. 

(4) No. Possibly you may be successful with a 
3’ frame wound with about 40 turns, but it is very 
doubtful. 


S.J.H. (London).—(1) Telephone results are 
good. The reaction coil should couple into the 
secondary circuit, not into the primary. Connect 
the blocking condenser across the telephones and 
the H.T. battery. 

(2) For L.F. transformers use 2 ozs. for the primary 
and 4 ozs. for the secondary, both No. 42 S.S.C. 
wound on a former (4’’) with soft iron core. 

(3) Yes.  Theiron wire should be approximately 
No. 24 gauge. 

(4) Probably due to too tight a reaction coupling ; 
adjust it almost but not quite to the point of 
oscillation. 


W.R. (London).—(1) Yes, if the reaction coil 
is connected in the anode circuit of No. 2 valve, 
and if the intervalve transformers, of which no 
mention is made, are suitable. 

(2) No. It is a matter of experiment. 

(3) Maximum wavelength will be about 3,500 ms. 

(4) Try a 3” former wound with 4” of No. 28 
enamelled wire. f 


F.U.H. (Aston).—(1) The inductance of the 
primary = 11,500 mhys., and the secondary 40,000 
mhys. The capacity of the variable condenser 
cannot be estimated, as no dimensions are given— 
assumed to be 0-0003 mfds. Wavelength on 100’ 
single wire aerial, primary circuit, maximum 3,000 
ms.; secondary circuit with variable condenser 
across it, maximum 6,500 ms. 

(2) and (3) The inductance of the loading coil 
is 22,000 mhys., which will increase the aerial 
wavelengths up to 5,000 ms. To increase the 
wavelength above this connect & small variable or 
fixed condenser of, approximately, 0-0003 mfds. 
in parallel with the loading coil and primary, 
which will bring the wavelength up to 6,500 ms. 

(4) Yes; with good crystal adjustment and good 
aerial. . 

E.W. (Leeds).—(1) Use No. 18, 20 or 22 D.C.C. 
or bell wire, as you please. To estimate the number 
of turns and spacing we must have particulars 
of the loading inductance and tuning condenser. 

(2) The frame aerial loading inductance and 
tuning condenser are all connected in series, with 
the detector across the condenser. 

(3) For frame aerial reception a crystal is useless. 
At least two valves and a crystal are necessary. 
Carborundum invariably requires a potentiometer, 
but zincite-bornite or zincite-copper-pyrites give 
good resulta without one. 

(4) You will do well to use an outside aerial, in 
which case you can make better earthing arrange- 
ments. 

W.P.L. (Marlow).—(1) Approximate wave- 
length, — ; aerial circuit, 1,200 ms. ; secondary 
circuit, with 0-0005 mfd. condenser, 3,500 ms. 

(2) Loading coil for 3,500 ms., 15 cms. diameter, 
wound with 28 cms. of No. 24 enamelled wire. 

(3) and (4) See W. H. Nottage's book, ‘‘ Measure- 
ment and Calculation of Inductance and Capacity," 
obtainable from our publishers. 


. W.C.B. (Gravesend).—(1) and (2) The design 
of a set of H.F. transformers for all wavelengths 
is outside the scope of these columns. For satis- 
factory results you will probably find the resistance 
type best. Wind with as fine resistance wire as 
you ean get, and put both windings on the same 
former. We should prefer not to have tappings, 
but to have entirely separate transformers for the 
different ranges of wavelength. 

(3) This is the Lafayette station near Bordeaux, 
built by French and Americans for war service, and 
now taken over by the French Government. 

FAWLEY (Southampton).—(1) See many 
two-valve circuits recently given. In particular, 
see Fig. 1, page 790, February 5th issue, adding a 
reaction coil in the plate circuit of the first valve, 
and putting & small condenser across the primary 
of the first iron-cored transformer. A potentio- 
meter is not needed with a grid condenser. Couple 
the reaction coil with the jigger secondary. 

(2) You will need to considerably increase the 
inductance of both the aerial and closed circuits. 
The coils you mention will probably be suitable. 
You will also find it advantageous to put a small 
condenser in parallel with the A.T.I. for long waves, 
and also to increase the closed circuit capacity 
considerably. 

(3) The reaction coil may be 6" x 3", wound 
with No. 30, with several tappings. 

W.L. (Birkenhead).—-(1) The circuit will not 
be satisfactory as it stands in your sketch. You 
have omitted the main condenser C shown in the 
diagram to which you refer. A Q valve is quite 
possible for low-power transmission, but we doubt 
if it will stand up to the power you require for the 
distance without softening. 

(2) The set should do the distance with & suitable 
valve—say a Marconi-Osram B type. You might 
try the coherer, but you will probably find it rather 
unsatisfactory. 

(3) Yes, approximately. 

(4) Results will be little if any better on 1,000 
ms., which wavelength you would probably not be 
allowed to use. 

S.W.W. (Forest Hill).— (1) The amount of wire 
required will depend on the size of your aerial, 
about which you say nothing. Assuming it to be 
full-sized P.M.G., try baskets, diameter of whose 
outside windings — 12 cms., inside windings — 2 
cms., wound with No. 24. A single basket will do 
for 400 ms.: to increase wavelength add more 
side by side in series, the windings being in the 
same sense on each. For 16,000 ms. you will 
probably require 16-20, using a 0:002 mfds. con- 
denser in parallel with the complete coil. The 
reaction coil may be one or two baskets of similar 
size wound with No. 28. 

(2) See Fig. 2, page 853, March 5th issue. 

RADIO (Exeter).—The aerial should be satis- 
factory, except that it is undesirably small. The 
natural wavelength will probably be about 60 ms., 
and the capacity about 0-0001 mfds. The earth 
wire is considerably too long in proportion to the 
length of the aerial. 

(2) Wind the large former with No. 22 and the 
smaller with No. 28. The reaction coil may be 
9" x 4", wound with No. 28. 
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(3) The minimum is difficult to say, depending on 
the arrangement of tappings, etc. Maximum 
about 4,500 ms. 

(4) 15,600 mhys. 

H.W.A.B. (Kilbeggan).—-(1) Either of your 
suggested valve arrangements should be very good. 
The first, with two stages of H.F. amplification, 
should give somewhat better results on weak signals, 
but will be somewhat more difficult to make and 
handle. 

(2) There is very little difference in efficiency 
between any of the better hard valves. For general 
purposes a valve of French type, taking about 75 vs. 
on the plate, are very good, but lower voltage 
. valves " the '' V 24" type are also quite good. 

(3) The arrangements suggested are as good as 
any we know of. 


page 662, December 11th issue, replacing the con- 
nection there shown to the top of the coil by a 
connection to one slider. If you do not wish to 
receive C.W. you may omit the reaction coil. 

(2) Yes. 

VALVITUS (Brondesbury).—(1) The diagram 
submitted is correct, except that you should put a 
small condenser across the H.T. battery and tele- 
phones. 

(2) If you omit the reaction coil you will not be 
able to receive C.W. 

(3) We do not know of any map other than those 
which appear in the ‘‘ Year Book." 

(4) Your wireless licence will certainly not author- 
ise you to erect aerials from trees in parks, etc., 
without the permission of the owners, keepers, or 
other responsible authorities. 


M.V.P. (Raynes Park).—4A condenser with the 
dimensions you suggest will have a capacity of 
about 0-0045 mfds., which will be quite suitable 
for the wavemeter with a suitable set of coils. For 
a range of 300 ms. to 10,000 ms. you will require at 
least three, and preferably four coils. 


W.E. (London).—(1) To link up a frame 
aerial to a receiver 20’ away we should recommend 
running a pair of bare copper leads in air, insulating 
them on porcelain at each end of the run. 

(2) Across the receiver end of the leads put a 
loading coil in series with the condenser shown. 
Set will be inefficient at wavelengths longer than 
about 5,000 ms., and will want a loading coil of 
about 100,000 mhys. to reach 20.000 ms. (The 
H.T. battery leads are wrongly connected in the 
Sketch sent.) 

(3) The frame will receive best from either of 
the directions in its own plane. 

(4) Either magnetic or capacitative reaction may 
be employed. If the latter is used the coupling 
condenser should be variable, and have a total 
capacity of about 0-00005 mfds. | 

S.N. (West Norwood).—(1) The circuit 
sent in is satisfactory, except that the series aerial 
condenser would not be required, except for very 
short wavelengths. In any case it would be better 
on the aerial side of the closed circuit. It may 
quite well be dispensed with. 

(2) The series condenser, if used, should be 
about 0-005 mfds. Tuned circuit condenser should 
be about 0:0004 mfds. 
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(3) Results should be fair, but will be much 
better if you can get your aerial considerably 
more than 10 ft. above your instruments. 

W.H.M. (Winchester).—(1) Yes. 

(2) No; the reaction coil circuit js unsuited 
as a crystal set secondary circuit unless it is tuned 
by means of a variable condenser. 

(3) This has been tried, but has not been found 
very beneficial. 

(4) Impossible to say without further informa- 
tion. Trace out the wiring, and examine the 
circuit diagram so obtained. 

G.A.E. (Lewisham).— The first effect showed 
the necessity of a grid leak across the grid condenser 
to adjust the grid potential to the best point for 
rectification. The second effect, joining grid and 
anode by a pencil, probably means that there was 
insufficient reaction coupling between the grid and 
anode circuits, and joining the two by means 
of a pencil line will give resistance coupling as well 
as magnetic coupling. 

R.W.B. (Godalming).—(1) This probably 
refers to relays of the “ Brown" type, which are 
not easily constructed. 

(2) 3 ozs. of No. 44 S.S.C. will probably be suffi- 
cient. Yes, it will have to be abolished to rewind 
the main coil. 

(3) Yes. 

(4) There is no printing error. The figures in 
Table 2 are correct for a 10-turn per cm. winding, 
and these values should be multiplied by 4 to make 
them correct for a 20 turns per cm. winding, in 
addition to multiplying them by the “‘ Relative 
Ind. Factor" (columns 4 and 7, Table 3). 

T.G. (Manchester).—Use the circuit shown in 
Fig. 6. Additional apparatus :— Crystal potentio- 


. meter and reaction coil X. Separate the two coils 


of the loose coupler and make a coil X 4’’ in diameter 
wound with 50 turns of No. 24 The frame aerial 
will not be required in conjunction with the outside 
aerial. Rewind the 6” former with the No. 22 
enamelled wire as 30 is too fine for the aerial circuit. 


Fig. 6. 


(2) At all hours of the day. No stated time. 
Speech will be weak for you. 

(3) The range enoma be from about 300 to 3,000 
ms. 


220 


-m m 


ROYAL AIR FORCE | 
WIRELESS OPERATORS Valve Accumulator 


6 volts 30 amps. 


Description —3 cells, each with 5 plates, 
in strong celluloid case and non-corrosive 
terminals. Exceptionally well-made. 


Price £1 each fre: 
INSPECTOR of RECRUITING, 4 HENRIETTA ST. WATES BROS., 132, Charing Cross Road, 


COVENT GARDEN - LONDON . W.C.2: 
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HIGH TENSION UNITS 


" HANDGEE” (H. & G.) 


FURTHER REDUCTION IN PRICE 


HESE Units are supplied with Wander Plugs 

which can be fitted into sockets in the top of 

the Cell enabling any voltage in multiples of 
3 up to 30 volts to be obtained. 


The advantage of being able to sclect any voltage 
is obvious to the Experimenter. Should a Cell give 
out, the two sockets can be short circuited, and 
thus save throwing the whole Battery away as is 
usually done. If a higher voltage is required any 
number of these Units can be counected in series. 


These Units, which are specially designed for their 
work, have a long life and will not easily polarise. 


Owing to the very great demand for these Batteries 
and the decreased cost of production consequent 
upon increased output, we are now able to announce 
a further substantial reduction in price. 


Now 10/6 a 
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$3. Men STREET. Set of 3, 27/- run 1/6 
- Tere : MANCHESTER, i 
Baie city, Catalogue - z : Post Free 3d. 
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BIRMINGHAM AGENT : J. BRIGGS. City School of Wireless Telegraphy, Ltd., County Chambers, 664 Corporation St. 
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SUPER-SENSITIVE 


“BROWN” RADIO PHONES 


Latest Improved Adjustable Reed and Diaphragm Types 
TYPE A, LIGHT WEIGHT—10 ozs. 


THE MOST COMFORTABLE AND MOST 
SENSITIVE PHONES IN THE WORLD. 


As used by the British Admiralty. To be obtained from al] Dealers, 


ANY RESISTANCE UP TO 8.000 OHMS FROM 
STOCK, UP TO 24.000 OHMS TO SPECIAL ORDER 


Sole Manufacturers : 


S. G. BROWN, Ltd., Victoria Rd. N. Ácton, London, W.3 


Telegrams: "SIDBROWNIX LONDON." Telephone : CHISWICK 1469 


AN IMPROVED DESIGN OF VALVE PANEL 


This Panel is not merely a board with a valve socket and 
a number of terminals, but includes many refinements 
which will be appreciated by the discriminating amateur. 


PRICES— 
To 120 ohms 
£2 18/- 
To 4,000 ohms 
£3 2/- 
To 8000 ohms 
£3 8/- 


Carriage Paid. 


CORDS 5/6 extra. 


THE STANDARD PANEL includes the following :— 
VALVE SOCKET—ADJUSTABLE FILAMENT 
RHEOSTAT WITH ‘* OFF ’’ POSITION — 
ADJUSTABLE CONDENSER :0001 MFD 
FOR FINE TUNING ON C.W.—TELEPHONE 
CONDENSER — GRID CONDENSER — GRID 
LEAK— TERMINALS FOR H.T., L.T., 
PHONES, G. & F. & REACTANCE—SHORT- 
ING STRAP FOR REACTANCE TERMINALS 


PRICE BO] - POST FREE 
R. VALVES 7ESTED AND GLARANTEED 11I6 EACH, POST FREE 


THE WIMBLEDON APPARATUS CO0., 


WIRELESS CONSTRUCTIONAL 


5 WIMBLEDON PARK PARADE, 
S.W.19 


P ARTS MADE ESPECIALLY FOR 
AMATEURS TO EASILY ASSEMBLE 


THAT DUTCH CONCERT ! ! 


CONSTRUCTIONAL PARTS: 


The “ P.C.G.” Set—Single Valve Receiver. Receives the Variable Grid Condensers 6/6 
Dutch Concert clearly, other Telephony and Amateur Frequency Transformers S  e- 
Wavelengths down to n metres. Made in upright Bank Wound Inductance Unit and Reactanee — .. .. 21/- 
cabinet of latest design : 105/- Parts to Make 31 Plate Condensers + A- 

The “ P.C.G.X." 2-Valve Set as above with high frequency Valve Holder and Filament Aor stanos; on Ebonite .. /8 
amplification. Beautiful ae Ei speech. 150/- Parts to Make 3-Valve Amplifiers ss 48;- 

The '' Atlantic " 2- 800 to 8,000 metres. Parts to Alter Mark II Tuner to Valve » Reception 40/- 
Gives good results on indoor Serials $s . - 145,- Valve Detector Pan d fit in Telephone Partition of 

of Parts and Instructions to make one ce Mark IIl) .. 25 /- 
thin ready drilled and made easy to Passennble E : . 100/- Brass Spiders to wind your own coils ; 5/- 

Our “ Multimetre ' Inductance Unit, wound on Ebonite, Grid Leaks and Condensers . - du .. 46 
with tappings. 1,000 to 20,000 metres .. .. each 17/8  5-Plate Variable Condensers 7/6 

Reac for above, with Cou ling Movement 10/6 Single Cotton-Covered Wires, per Ib. ` No. 22, 4 $; No. 24. 4/9; 

BARG LIST FREE. o. 26, 5/8; NS. Er 66; No. 30, 76; Ne. 32, 8/9; 

“A Single Valve rige Wave Pee i (see recent issues). No. 34, 10;- : No. 36 -. 

We ow making these to order Enamelled and Silk- Covered Wire Equally Cheap. 


AMATEUR "SUPPLIES ASSOCIATION, 134, Coteford St., Tooting, London, S.W.I7 
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QUESTIONS AND ANSWERS 


NOVICE (Whitley Bay).—(1) Difficult to say ; 
probably 8,000 ms. with all inductances in series 
and without the plug condensers. With the plug 
condensers in circuit the maximum wavelength 
will be well over 20,000 ms., but very inefficient. 

(2) Very doubtful with an indoor aerial. 

(3) Make a separate inductance 4' in diameter 
and wind with 6” of No. 24 with a few tappings. 
Use with variable condenser only in series, and 
disconnect the plug condensers and all other 
inductances. 

(4) No. 26 wire is too fine for the aerial. Use a 
single No. 18 wire. Also No. 30 wire is too fine 
for aerial inductances. The smallest gauge should 
never go below No. 26 for aerial circuits. Otherwise 
the circuit is good. 


J.C. (Rotherham).—(1) Diagram Fig. 7 gives 
the circuit of the Mark III* short wave tuner. 

(2) You cannot expect results with six layers 
of wire on a 2” diameter former. Make a 6” diameter 
former and wind with 10” of No. 24 enamelled 
wire and provide with a sliding contact. 

(3) 4 volts is too much for a crystal without 
a potentiometer. 

(4) Yes, 2,000 ohm telephones will do. 


W.A.F. (Ealing).—(1) Probably because you 
have about ten times too much inductance and 
also probably resistance in the circuit. Also bury 
the earth plate much deeper. 

(2) For the best arrangement for a set of this. 
type see Fig. 1, page 662, December 14th issue. 

(3) (a) 80,000 mhys. (b) 850 mhys. 


EARTH Q 


T CLOSED CIRCUIT 
INDUCTANCKE 


. (4) You are very unlikely to get PCGG with a 
set of this type. 

J.B.H. (West Hartlepool).—(1) Maximum 
wavelength approximately 5,000 ms. The mini- 
mum depends entirely on the arrangement of tap- 
pings on the coils. 

(2) Impossible to say, as you do not state the 
size of the pancakes. The wavelength reached 
should, however, be quite high. 

(3) This method of construction is fairly efficient 
if the pancakes are separated slightly, say $” from 
each other; but self capacity losses are serious 
if they are placed in contact. 

(4) About 120 ms. 

C.W.W. (Hornsey).—(1) The presence in a 
diagram of thin straight lines between the windings 
of a transformer indicates that they are to be 
wound on an iron-cored former, and the transformer 
is therefore for L.F. For the construction of 
such transformers see many recent replies and the 
current constructional article. 

(2) L.F. transformers generally have multilayer 
windings on iron cores. H.F. transformers are 
wound on cores of some dielectric, the windings 
generally approximating to single layers. 

(3) About 15,000 ms. 

(4) For the addition of two additional valves to 
your set see Fig. 2, page 31, of theissue for April 2nd. 

S.J.S. (Bourne End).—(1) Refers to a valve 
transmitter shown in Fig. 1, page 866, March 19th 
issue, and asks for the size of the induction coil 
to supply the anode feed current. (2) He also aske 
for a rearrangement of the recently described single 
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valve long range receiver to use three valves in certain 
specified ways. (3) If the power of the set in (1) 
will be under 10 watts,and the probable maximum 
range. (4) He queries the dimensions (2]") given 
in Fig. 8, pag’ 878. 


(1) This method is not particularly good, but may 
give fair results. Any size coil up to about 40 watts 
input may be used—the bigger the better. The 
secondary voltage is not important, as it may be 
brought to the desired value by altering the capacity 
of C3. 

(2) We are unable to re-design sets in these 
columns to meet special requirements. 

(3) You will not succeed in getting 10 watts 
through an R valve without spoiling it. In any case 
with a coil used as shown, the efficiency will be 
very poor, probably not more than 5 to 10 per cent. 
It is difficult to suggest a range, so much depending 
on local conditions, and the type of receiver used— 
possibly 5 to 10 miles. 

(4) This should evidently be 84’, as given in 
the letterpress. 

* MINOR "' (West Ealing).— The aerial and 
earth system appear to be as good as you can 
arrange, and should be satisfactory. The suggested 
gas pipe earth would not be likely to improve 
matters. 

(2) The arrangement of the set will be correct 
if you connect the aerial to the slider, and the 
crystal to the top of the coil. The extra coil 
will not be of much use, but may be connected 
in series with the A.T.I. if desired. 

(3) Maximum wavelength will be about 3,500 ms. 


F.J.S. (Felstead).—(1) You require either & 
self-heterodyne receiver or a separate heterodyne. 
Try the latter method. (See the constructional 
articles in Nos. 5 and 6 of Vol. 8.) 

(2) Poulsen tikkers can be made quite satisfactory, 
but require good driving mechanism in order to 
obtain a good note. A valve heterodyne set will 
be more suitable for your purpose. 

(3) We do not know of any such publication 
apart from the Year Book. 

RADIO (Tunbridge Wells).—(1) Wind the 
primary first, and then the secondary on a $” core, 
about 2” long. Stalloy is a special make of iron 
which gives low hysteresis losses. Ordinary soft 
iron wire is good enough for the transformer in 
question. 

(2) For 85 mhys. make a coil 2 cms. inside 
and 8 cms. outside diameter, wound with No. 24. 
For 500 mhys. make coil 2 cms. inside, and 10 cms. 
outside diameter, wound with No. 28. 

W.E.P. (Appledore).—(1) Connect by means 
of an iron-cored L.F. transformer, of dimensions 
as given frequently recently. 

(2) This depends on the type of valve used, 
about 50 volts should be sufficient with an R type 
valve, and a suitable set. 

(3) There are at least two tuners answering to 
this description. The best winding for a reaction 
coil can be fixed most easily by trial. Use about 
No. 28 wire, and try about 50 per cent. more turns 
than the coil to which you are coupling, to commence 
with. Reduce the number of turns if this gives 
too tight coupling. 
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W.R. (Lewisham).—(1) A.T.I. 8" in diameter, 
14" long, wound full of No. 26 enamel wire, with 
a sliding contact. 

(2) Use a 0-0005 mfds. condenser in the aerial 
circuit, with a series-parallel switch to connect 
it either in series or in parallel with the A.T.I. 
Make tappings on the secondary. 

(3) The billi condenser on the No. 26 is approxi- 
mately 0-0005 mfds. capacity. 

(4) Yes. . 

R.W.B. (Godalming).— The Mark IV amplifier 
can be used entirely as an L.F. amplifier, or as a 
rectifier followed by two stagesof L.F.amplification. 
The reason for your failure without a pair of tele- 
phones across the input terminals is that these 


terminals go to the grid and filament of the first 


valve, and therefore without some external con- 
nection across them, as by the telephones, you 
have no path for the D.C. anode current of your 
valve. You can get over this by coupling the 
receiver to the amplifier through an ordinary 
L.F. inter-valve transformer, but there should 
be such a transformer with appropriate terminals 
already fitted to the amplifier. 

J.W.P. (Mansfield).—The circuit shown is 
approximately correct in arrangement. We should 
strongly advise you to insert the reaction coil in 
the plate circuit of the first valve, and not in that 
of the rectifying valve. This will probably account 
for poor C.W. reception. Lack of satisfactory 
amplification is almost certainly due to unsuitability 
of the H.F. transformer B as it stands. Try in- 
serting variable condensers across one or both of 
its windings. 

* ALPHA "' (Highbury).—(1) On a standard 
P.M.G. aerial, 3,000 ms. 

(2) 24 lbs. approximately. 

C.S.F. (Doncaster) asks (1) what sort of aerial 
to use in an attic. (2) If 4t will be efficient with 
either crystal or valve for the reception of most English 
stations. 

(1) Almost the only type that will give resulta 
of any use will be a closed frame aerial. 

(2) Such an aerial can be made to give good 
results with & circuit employing not less than 
about 3 valves. Results with a crystal would 
be nil. 

J.K. (Leeds).—(1) The circuit will be all right 
if you connect the upper side of the 0-003 mfd. 
condenser to the other side of the reaction to that 
shown. No grid leak is necessary. 

(2) A .. 10” x 8", of No. 22. 

B .. 7" x 5”, of No. 24. 
C .. 4" x 3", of No. 28. 
D .. 0-005 míds. | 


“T.B.” (Rotherham).— (1) We do not know 
whether amplifiers of this type are still being made, 
but numbers originally made for service use are 
being put upon the market. The amplifier is of 
quite good design. 

(2) Any resistance telephones not greater than 
1,000 ohms should be suitable, the nearer to this 
value the better. 

(3) This would, of course, improve results, but 
would involve a certain amount of structural 
alteration to the set. 

(4) The set is quite good as it stands, and we 
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WIRELESS 
TELEGRAPHY 


An Example of Efficiency. 


i Complete Duplex Wireless Installation, including a 


200-foot steel mast, was recently erected at Geneva, 
Switzerland, and put into operation within nine days 
of the delivery of apparatus and materia on the site. 


This station, working with Chelmsford, Essex, handled at high 
speed the bulk of the League of Nations' press telegraphic traffic 
to Great Britain and a large proportion of the traffic to America. 


_ There were two short periods of delay. These were due to the 
failure of the telegraph line between Chelmsford and London. 


The quality of the service is indicated by the following comment, 
which is typical of a number received from members of the Press 
at Geneva. “ The service provided a surprising example of what tbe 
high-speed wireless can do . . . Incidentally, in all the thousands of 
words which were filed by our men the proportion of error was very very low 
— should say about one-twentieth of the errors that we get on the cables." 


The GENEVA - LONDON Wireless Service 
was inaugurated and operated by 


MARCONI'S WIRELESS 
TELEGRAPH COMPANY, Ltd. 


MARCONI HOUSE, STRAND, LONDON, W.C. 2. 
"Phone: City 8710. Telegrams: Expansz, Estrranp, Lonpon. 
Cables: Expanse, Lonpon. 
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WIRELESS 
APPARATUS 
for the Mercantile Marine. 


ODERN stations for passenger and other 
vessels supplied, installed, and operated 
under yearly maintenance contract. 


The guaranteed working range of the new 
standard equipment for ships at sea is between 
400 and 600 miles, but ranges of 1,000 miles 


are common in daily practice. 
Recently the S.S. *WALMER CASTLE ” 


was able to read signals sent out from the 
S.S. “OLYMPIC” at a distance of approximately 
4,500 miles. This communication was effected 


with apparatus supplied by :— 


The MARCONI INTERNATIONAL 
MARINE COMMUNICATION CO., LTD. 
MARCONI HOUSE, STRAND, Lonpon, W.C.2. ’Phone Crry 8710 


Telegrains: THutium, Estranp, Lonpon. Cables: THurium, Lonpon. 
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QUESTIONS AND ANSWERS 


do not think that you are likely to improve it 
much. 

E.D. (Kennington).—(1) Your sketch shows 
no filament battery at all. What you call the 
filament potentiometer is the grid potentiometer, 
which should have a resistance of about 250 ohms. 
The circuit is rather a poor one. 

(2) No leak is necessary. 

(3) This depends entirely on the wavelength 
range required and the dimensions of the rest 
of the circuit, about neither of which you say any- 
thing. 

(4) If the filament of a valve will not light, the 
valve is useless. If it will light the valve is 
£enerally all right, but not always so, as some 
derangement of the electrodes may prevent it 
functioning properly. 

J.A.V.(Caversham).—(1) Quite correct. 

(2) About 120 metres. 

(3) 0-00038 mfds. 

(4) Approximately 1,400 mhys. 

R.A.W.J. (Lewisham) .—(1) 0-000409 mfds. 

(2) It is very little use for you to give us the 
thickness of a paper dielectric to the fifth decimal 
place of a centimeter before waxing if you say 
nothing about the thickness after waxing, which 
will probably be quite different. Assuming a 
thickness of 0-015 cms. after waxing, the total 
length of overlap will be about 25 cms. 

E.W.L. (Birmingham) asks how to calculate 
the currents in the following network, which he says 
does not appear amenable to treatment by Kirchoff 
and Ohm's laws. 

These laws will deal with every problem of this 
type. Assuming currents as in the diagram, 


Fig. 8. 


Fig. 8, they givethe following equations, which 
are sufficient to determine the required values. 
€C,—C,—C,—0 Cirit Cr =Y 
C—C, — 0C, =0 Ciri— Cir, — C,70, =O 
C+ Ci— 0C,—0 Crs + Cere — Csr, =O 
A.W.C. ( Ewell) asks (1) Whether 7'22 phosphor 
bronze wire will be good for an earth lead. (2) 
Whether the recently described single valve long 
range receiver 18 designed to give a minimum amount 
of radiation. (3) How to make a simple lightning 
arrester. 
(1) Yes. 


(2) This set will give some radiation, but the 
amount wil not be very serious. In order to 
decrease the amount of radiation further it would 
be necessary to complicate the circuit somewhat. 

(3) Mount two brass plates close together on 
& block of some non-inflammable insulator such as 
slate, so that they have two edges parallel and 
almost touching. The space between them may 
be about 1/100”. Connect the aerial and earth 
to these two plates. 

W.F. (Burnley).—Thank you for your con- 
sideration in enclosing a copy of the diagram 
referred to, which has saved us the labour necessary 
to hunt up the reference. All your suggested 
values will be O.K., except that 6 volts would 
be better for the filament battery, and the variable 
condenser should preferably not be more than 
0-0005 mfds. The tuning coil might be 10” x 6”, 
wound with No. 22. Maximum wavelength will 
then be about 4,000 ms., which is enough for a set 
of this type 

W.N.G. (Dovercourt).—(1) The connections 
originally given are quite wrong. Your suggested 
rearrangement is correct. For satisfactory results 
you should increase the size of the aerial consider- 
ably, and also that of the A.T.I. Make the latter 
about 10” x 6” of No. 22. Possibly your earth 
also is poor. 

(2) With present dimensions probably not more 
than 800 ms., if as much. 

(3) Circuit is quite correct. 

(4) A condenser is not necessary with such a 
small aerial as yours, but if used should have a 
capacity of about 0-005 mfds. 

H.A.H. (Nunhead).—(1) Radiation would be 
considerable from this circuit. Radiation is not 
only a question of interfering with amateurs, 
but commercial and Government stations with 
sensitive amplifiers. 

(2) and (3) Yes. If it receives spark signals 
it should receive telephony when there is any on. 
Listen on 900 ms. for aircraft working at the time 
the Paris and Brussels aeroplanes start. For the 
Dutch concerts you will require at least one note 
magnifier. 

C.M.L. (Brighton).—(1) You cannot make a 
transformer out of two  potentiometers. You 
could use a single one as a potentiometer for the 
purpose of stepping down volts if you wish, though 
the method would not be efficient. Resistance for 
250 volts should certainly not be less than 1,000 
ohms—2,000 would be better. The wire might 
be No. 38 Eureka. 

(2) The circuit subinitted should work as well 
with a valve as with a crystal. 

(3) A condenser would improve results. Capacity 
should be about 0-0005 mfd. 

(4) Signals would be weakened if leakage were 
bad. This should not be the case if the wood were 
hard and dry.—(Four questions‘only, please.) 


E.H.L.C. (Leeds).—(1) and (2) A Tesla coil 
as usually constructed cannot be introduced into 
a spark transmitter to any advantage. On the 
other hand, the principle of action of a two-circuit 
inductively coupled spark transmitter does actually 
approximate fairly closely to that of the Tesla 
coil. 
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(3) We doubt if a quenched spark gap would 
operate very satisfactorily on a spark coil, owing 
to the irregularity of the discharges. On the other 
hand, with a suitably designed gap a certain amount 
of quenching action would probably be obtained. 

(4) The windings for a loose coupler depend 
entirely on the purpose for which it is to be used. 
We cannot help you as you do not even say whether 
you mean to use it for transmission or reception. 


F.E.C. (Windsor).—(1) The circuit will be 
correct if you connect up in the following order 
aerial, coupler, primary condenser, tapping to 
grid, A. T.I., and earth. A capacity of 0-0004 mfds. 
is too small for a series A.T.C.—see various other 
replies. 

(2) The A.T.I. may be 6" x 4" wound with 
No. 22. 

(3) Wind the primary with No. 22, and the 
secondary with No. 28 or No. 30. 

(4) About 60 volts. 


C.W. (Oldham).—(1) You should hear shi 
in the neighbourhood of Liverpool, very likely 
FL, and with careful tuning possibly stations such 
as Cullercoats and Cleethorpes. 

(2) Yes. 

(3) Yes, if connected to a large metal plate, 
buried in damp earth. 

(4) There is no book published with this informa- 
tion except the Year Book. 

G.A.H. (Farnborough).—(1) Secondary inside 
primary is generally most convenient. 

(2) Primary should be wound with No. 24 and 
secondary with No. 20. 

(3) There is little to choose between good makes 
of valves. R type is very good. 

(4) You do not give us much clue to the cause 
of your howling. If you are using reaction the 
cause is almost always due to too tight reaction 
coupling. 

INQUISITIVE (Gosport).—(1) The set should 
be all right as shown. The wire for the A.T.I. 
can be No. 24 D.W.S. 

(2) About 0-002 míds. 

(3) Carborundum for a start. You can then 
try various other 'fancy" combinations as you 
get more experienced. 

(4) Certainly, as far as capacity is concerned. 
As you do not describe it we cannot say whether 
it is of good type or not. 


S.R. (Gateshead).—(1) Suitable dimensions 
depend on other data for the circuit, about which 
you say nothing. However, with a P.M.G. aerial 
and a parallel A.T.C. of 0-0015 mfds., the tuned 
circuit condenser 0-001 mfds., the primary may be 
16" x 8", wound with No. 20. The secondary, 
12" x 7", wound with No. 34. 

(2) This again depends entirely on the remaining 
constants of the circuits. The inductance of the 
inner coil is 21,000 mhys., of the outer coil = 
7,000 mhys. 

(3) If the lines in your first sketch represent the 
aerial wires, the aerial will be of very little use ; 
if they represent the former on which a frame aerial 
is to be wound, the aerial will be all right for valve 
work. In your second sketch the three inside 
wires can be omitted with practically no loss of 
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signal strength, but an aerial only 25' long will 
only give good results with a fairly high degree of 
amplification. 

N.M. (London).—(1) The loading inductance 
as described and as shown at B in the diagram do 
not agree. Coil B wound in layers is very in- 
efficient. If the coil described is used the wave- 
length of the circuit will be 5,000 ms., but it is 
not very efficient —the capacity is too great for 
short wavelengths. 

(2) Try a 3" diameter former wound with 4” 
of No. 28. 

(3) The earth is not too good. Try the water 
pipe. Increase height of aerial at 10’ end. 

(4) Yes. 


A CORRECTION. 
EXPERIMENTAL WIRELESS TELEPHONY. 


For Figures 11 and 13appearing on pages 135 and 
137 of the issue of May 28th the accompanying 
diagrams should be substituted. 


r 
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Fig. 13. 


SHARE MARKET REPORT. 


There has been practically no business done with 
Wireless Shares during the fortnight owing to the 
general commercial quietness. 


Prices as we go to press, June l6th, are :— 


Marconi Ordinary .. .. .. £2 
$ Preference.. .. .. £2 
A Inter. Marine .. .. £l 
2 Canadian 


Radio Corporation of America :— 
. Ordinary .. .. +e + 9 
Preference .. .. .. .- 10 
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PRICE 6D. NET 


DEPTFORD 
e | LONDON, S.F. 8 
BURNHAM & CO 
MANUFACTURERS OF WIRELESS APPARATUS 
Burndept Transmitting and Receiving Equipment 


THE BURNDEPT lll. 
ULTRA RECEIVER. 


As supplied to Air Ministry 


Price 


ESTIMATES 


(Patent applied for) 


£25 


THE BURNDEPT II] Ultra RECEIVER 
Details of this Receiver have been given in 
previous advertisements in Wireless World. 
Pamphlet giving full details will be sent 
upon receipt of stamped addressed envelope. 
Set Burndept Coils covering all Wave- 
lengths £8. Coil Mounting fitted to 
set £2 2/-. 3 Special Valves £4 3/. 


THE * BURNDEPT " C.W. TRANSMITTER 
FOR TELEPHONY AND TELEGRAPHY 
This set can be used up to 50 watts input a! 
1500 volts. With 10 watts 600 volts it has a 
minimum radius of 100 miles C.W. 50 
miles speech which can be considerably 
exceeded under favourable circumstances— 
at 30 watts speech has been received loudlv 
on a Burndept Il]. Receiver at a distance of 
150 miles—owing to a carefully designed 
system of modulation, speech articulation is 
perfect. Will give specially good results 
with 200 volts using ordinary dry cells. 


THE BURNDEPT C.W 
TRANSMITTER 
Complete with Microphone 
and Transmitting Key. 
Price - . £20 


GIVEN FOR THE ERECTION OF COMPLETE STATIONS — WITH GUARANTEED 


RESULTS — USING ABOVE EQUIPMENT - COMPLETE INSTALLATIONS WITH FULL 
INSTRUCTIONS FOR EREC HOR CAN BE SUPPLIED IN A FEW DAYS FROM RECEIPT OF ORDER 


LONDON prar 


COLONIA? VD FOREIGN ENQUIRIES INVITED. 


19 HAND COURT, HIGH HOLBORN 


WESTON 


STUDENT'S 
GALVANOMETER 


Model 375 Galvanometer 
is a moving coilinstrument 
with a uniformly divided 
scale 2:35 inches long. 
Its resistance is approxi- 
mately 29 ohms and the 
current required for a 
millimeter (1 scaledivision) 
deflection is 20-25 micro- 
amperes. 


WESTON ELECTRICAL INSTRUMENT CO., LTD. 
(3 Audrey House, Ely Place, Holborn, E.C. 


Telephone: HOLBORN 2029. Telegrams and Cables: “ PIVOTED, LONDON " 


FOR TELEPHONY 


MACKIE GENERATORS (1,500 voit) £12 10 
MOTORS to drive above (14 volt) - £6 10 
MICROPHONE TRANSFORMERS £2 0 
CHOKE COILS - - £1 17 
MICROPHONES, R.A.F. Breastplate type £1 0 
TRANSMITTING VALVES Large- £1 15 

$$ Small - £0 12 


Oooo oO 


CONDENSERS, H.T. State Requirements 


and all apparatus for reception and transmission 


ASK FOR LISTS AND FRADE TERMS. 


L. McMI MICHAEL, 
Stag Works, Providence Place, Kilburn, N.W.6. 


Telephone: Hampstead 1261. 


———— 
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FORTNIGHTLY 


TELEPHONES-I. 


By Partir R. Coursey, B.Sc., F.Inst.P., A.M.I.E.E. 


N an earlier article some of the advantages 

of the “ electrodynamic" form of loud- 
speaking telephone over the more usual 
patterns were pointed out.* Chief amongst 
these, it may be recalled, are the ability to 
obtain larger forces on the diaphragm, and 
the linear relation between this force and 
the applied electrical stimulus. "The first 
of these, in particular, is a feature that may 
also be claimed by an electrostatic form of 
loud-speaking telephone that was demonstrated 
at a meeting of the Institution of Electrical 
Engineers, on May 26th, during a lecture 
by two Danish engineers—Alfred Johnsen 
and Kund Rahbek. This lecture dealt 
with a peculiar electro-static phenomenon, 
and with some of its many applications, and 
in viewof the striking nature of the phenomena 
shown it may be of interest to set out some 
of its chief features. 

If we take two metal plates and set them 
up parallel to each other on suitable insulating 
supports, so as to form a condenser, and then 
connect them to any convenient source of 
electrical potential, an attractive force will 
immediately be set up between them. If the 
plates are not large and they are spaced 
some distance apart in air, this attractive 
force will not usually be evident unless the 
voltage applied to the plates is extremely 
high. “The magnitude of this force, and the 


*The Wireless World,8, pp. 791—794, February 19th, 
1921 


laws governing its relation with other physica! 
quantities, were first investigated by Coulomb, 
who, in 1785, described an instrument— 
now called a ‘Torsion Balance "—with 
which such investigations could be made. 
This instrument consisted of a glass vessel 
in the centre of which a small horizontal 
rod, carrying metal spheres or discs at its 
ends, was suspended by a wire so as to be 
capable of rotation. Near one of these 
spheres or discs a second fixed sphere was 
mounted on an insulated support. When 
the two spheres were charged up so that 
there was a difference of potential between 
them, the repulsive force that was established 
caused the suspended sphere to move away 
from the fixed one. By means of a twist 
applied to the suspending wire it was then 
possible to restore the sphere and rod to its 
initial position, and thus to calculate the force 
acting between them. 

By this means it was shown that the force 
between two charged bodies was proportional 
to Q,Q,/d? where Q; and Q, are the 
magnitudes of the charges on the two bodies, 
and d is their distance apart. 

When the two bodies are charged with 
the same sign (re, both positive or both 
negative) the force is a repulsive one, but 
when they are charged with opposite sign 
the force is one of attraction. The latter 
corresponds to the case of a condenser of the 
ordinary type in which the two plates are 
charged with opposite polarities at anv given 
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instant. The charges on each plate are then 
equal in quantity but opposite in sign. Hence, 
the above expression to which the attractive 
force is proportional may be written Q?/d?, 
where Q is the charge on either plate of 
the condenser. But it is well known in 
electrical circuits including condensers, that 
there is a simple connection between the 
charge Q on the condenser plates, the 
capacity of the condenser C, and the voltage 
V between the plates. This relation is 
Q = CV. Hence, we may say that the 
attractive force between the condenser plates 
will. be proportional to C*V?/d*? by making 
the above substitution for Q. But the 
capacity of a parallel plate condenser may be 
written as follows (neglecting small correc- 
tions due to uneven field distribution near 
the edges of the plates) C = KA/4nd, 
where K = the specific inductive capacity 
of the dielectric = 1 for air; A = area 
of cach plate; and d = distance between 
the plates as above. 
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Hence, if we substitute this value for 
C in the above expression for the attractive 
force, we derive the following : 

F œ K?A?V2/167d4 
or for air, 

F œ A?V?/16r?dt oc. A? V? d^, 
showing that if a given voltage V is main- 
tained between two plates of given area A, 
the attractive force exerted between them 
will increase inversely as the fourth power 
of their distance apart. ‘The rapidity with 
which a quantity that varies inversely as the 
fourth power of the variable mounts up with 
decreasing values of the variable quantitv 
in question is indicated in Fig. 1, which 
shows how the force increases with decrease 
of the plate spacing d. ‘The curve in this 
diagram is not drawn for any particular 
dimensions of the plates, etc., but is plotted 
out to arbitrary units. 

It becomes obvious, therefore, that F 
may become extremely large if d is made 
small enough. 

Emphasis may be placed upon this case 
in which the voltage V between the plates 
is maintained constant (as by connecting the 
plates to a battery or other source), as com- 
pared with the case in which the plates or 
electrodes are charged up, and the charges re- 
main constant. In the latter case V will vary 
with their distance apart, as in the classical ex- 
periments of Coulomb. This gives the inverse 
square law, whereas the former gives the 
relation involving the inverse fourth power of 
the distance of separation as has been pointed 
out above. 

The chief interest in the apparatus described 
by Messrs. Johnsen and Rahbek lies in the 
means adopted to secure a small effective 
value of the quantity d. If the two metal 
plates are brought very close together in 
air a discharge will pass across the space 
between them, even if V is only three or 
four hundred volts, before d becomes small 
enough for large forces to be set up. 

If, however, the space between the plates 
Is occupied by some material other than air, 
and a material that at the same time is a 
sufficiently good conductor to allow some 
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small charging current to flow through it, 
but is also a good enough insulator to prevent 
the charges on the plates from being dissipated 
by a spark discharge, then much smaller 
values of d become possible and much larger 
forces are called into play. 


Fig. 2. 


The general arrangement of the apparatus 
used to demonstrate these effects is shown 
in Fig. 2. In this diagram A represents a 
slab of the partially-conducting material in 
` question—or "'semi-conductor," as it may 
be termed, and B is one of the metal plates 
or electrodes of the condenser. In this 
instance this electrode is in the form of a 
metal foil—such as _ tinfoil—pressed well 
into contact with the surface of the semi- 
conductor. The opposite plate is the brass 
disc D, of some 2 ins. diameter, which is 
suspended frem one arm of the balance C. 


The weight of the disc is arranged to be. 


just counterbalanced by the weight of the 
pan on the other arm, so that quite a small 
weight in the pan suffices to raise the disc 
away from the slab of material A. When a 
voltage of about 440 volts was applied to the 
apparatus between the disc and the metal 
foil B, it was found that the attractive force 
acting on the disc was so great that a kilogram 
weight in the pan could not pull the disc 
away. The current flowing through the 
apparatus was extremely small—so much so, 
indeed, that the lecturer was able to include 
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himself in the supply circuit, by holding a 
wire in each hand, without any appreciable 
diminution in the pull on the disc. Im 
mediately, however, he released one of the 
leads from his fingers the disc was pulled 
sharply away by the weight. 

One may ask how it is possible for such 
large forces to be brought into play when 
the distance between the two electrodes, 
B and D, is so large—over an inch in the 
apparatus shown in operation—especially in 
view of the statements made above as to the 
increase of the force with decrease of the 
distance. In the apparatus in question the 
actual thickness of the slab of material 
(within, of course, obvious limits) makes 
little difference to the results obtained. The 
explanation. of these apparent discrepancies 
is that with these peculiar materials the real 
effective spacing between the disc D and the 
electrical charge of opposite polarity by which 
It is attracted is not the thickness of the 
slab A but the thickness of the minute atr film 
between the under surface of the disc and the 
top surface of the slab A. This thickness, of 
Course, is very small—and becomes smaller 
as the two materials are more highly polished. 

This, then, is the function of the “ semi- 
conducting " material A — to conduct 
sufficiently to allow the accumulation of a 
layer of electrically charged ions, or of electrons, 
on the surface of the material adjacent to the 
metal electrodes, but at the same time to 
insulate sufficiently to prevent that charge 
being wholly dissipated by contact between 
the electrode and one or two points of the 
surface of the material. With ordinary 
good conducting materials, contact at one 
point, however small, is sufficient to com- 
pletely dissipate the electric charges on their 
opposing surfaces, and to set up a “ short- 
circuit". between them. The high surface 
resistance of these semi-conducting materials 
is sufficient to prevent this occurrence in 
their case, while their conductivity through 
the material is sufficient to enable the charges 
to accumulate. 

The state of affairs may, perhaps, be made 
clearer by Fig. 3, which represents the slab 
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of material A in section, and the two metal 
electrodes B and D. These electrodes are 
shown separated from A by narrow air spaces, 
but the thickness of these gaps is, of course, 
much exaggerated in the diagram in order 
to make it clearer. 


VOLTAGE 
VOLTAGE 


DISTANCE 


Fig 4. 


The lower part of the figure is intended 
to represent, approximately, the electrical 
conditions as regards voltage drops in the 
various parts, the voltage represented by 
J V, being that applied to the whole apparatus. 
-his voltage, V, (assuming that B is at 
zero potential) is maintained throughout the 
thickness of the disc D, as indicated, but in 
crossing the air gap between D and A, nearly 
half of the applied potential difference is 
expended. Hence, at the left surface of A 
the potential may be represented by the 
value V, ‘Through the thickness of the 
material A there is only a relatively small 
voltage drop, since although the resistance 
of A is high, the resistance of the air gap is 
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relatively much higher. On the right hand 
surface of A, then, the potential will be V, ; 
and in crossing the second air gap between 
A and B, the remaining voltage is expended, 
so that at B the potential is zero, as shown 
at Vo. 

The fact that the largest parts of the 
applied potential are found across the two 
thin air gaps accounts for the attractive 
force that is set up between the electrodes 
and the surfaces of the semi-conducting 
material. It may be noted from Fig. 3 
that each plate is attracted to the material 
with approximately equal force, since the 
two voltage drops across the air gaps are 
approximately equal. If now, one of the 
electrodes, say B, is placed in such close 
proximity to the semi-conductor that the 
air gap is to all intents and purposes eliminated, 
then practically the whole of the applied 
voltage will be expended in crossing the air 
gap between A and D, so that a proportionately 
greater pull will be set up between these 
two. From the equation for the force F 
derived on page 5, it is seen that F ts pro- 
portional to the square of the voltage applied 
between the two surfaces, so that if this 
change is made the attractive force exerted 
on the disc will be increased nearly four times. 
This arrangement is indicated in Fig. 4, 
and is the one generally adopted in the practical 
applications of the apparatus. From this 
diagram we see that the voltage drop is across 
the air gap between the disc D and the semi- 
conductor A V, — V,, and that this voltage is 
nearly equal to Vj, since V, — V, the voltage 
drop across A is comparatively small. 

In connection with these diagrams it 
may be as well to emphasise the fact that the 
air gaps shown are only those existing when 
the disc D is actually mechanically resting 
on the surface of A. The disc is not intended 
to be spaced away from A by any artificial 
means. 


(M further instalment of this article will appear in our next issue.) 
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A PHOTOGRAPHIC RECORDER FOR WIRELESS 
SIGNALS 


INCE the development of the valve 

amplifier has given wireless amateurs 
a means of obtaining signals strong enough 
to operate a make-and-break relay, there 
have been many attempts at recording wireless 
signals on Morse inkers and similar apparatus. 
New Morse inkers are expensive pieces of 
apparatus, and second-hand ones are not always 
easy to obtain ; further, they require a well- 
constructed relay to operate them satis- 
factorily, and such relays are in themselves 
sufficiently expensive. 

An interesting alternative to the usual 
ink-and-tape method of recording is furnished 
by a reader, Mr. D. McNamara, who sends 
us a] description and drawings of a photo- 
graphic recorder, the making of which should 
not overtax the ingenuity of those readers who 
have elementary workshop facilities. — Its 
manufacture should bea relatively inexpensive 
matter, and in addition it possesses the 
advantage that it is self-contained, z.e., no 
separate relay is required to operate it. 

In principle the device consists of a cylinder 
resembling that of the old-fashioned phono- 
graph, mounted on a shaft driven by a con- 
verted gramophone motor. The shaft is 
threaded, and not only rotates the cylinder, 
but by means of a sliding sleeve draws it 
along in the direction of its axis. At the 
completion of its travel an automatic device 
disconnects the motor and the cylinder ceases 
to rotate or move forward. 


(a) Fig. 


Round the cylinder is wrapped a strip of 
ordinary photographic film as used in cameras 
of the Kodak type. The cylinder moves 
within a light-tight case, in the side of which 
is cut a small aperture, the width of the 
line it is desired to record, and of equal 
length—a small square hole, in fact. On 
the same base as the cylinder case and motor 
is mounted a re-wound telephone receiver 
of the watch-case type, bearing on an extension 
arm a strip of metal terminating in a small 
shutter which just covers the aperture 
above referred to. At the point where the 
metal strip passes over the magnets of the 
telephone receiver it carries an armature. 
It will thus be seen that when the receiver 
magnets are energised by the received current, 
the armature is drawn down and the shutter 
uncovers the aperture in the cylinder case. 

To provide the necessary light for record- 
ing purposes, an electric bulb such as is used 
for flashlamps is fitted in a casing bearing a 
concentrating lens. The light is focussed 
on the hole and impinges upon the sensitive 
film within the casing. 

From the above description the operation 
of the apparatus will now be clear. The 
film is first fitted round the drum in a manner 
shortly to be described, and the clock-work 
set in operation. As the drum rotates and 
moves along the shaft the light is inter- 
mittently let into the casing, the admission 
and shutting off being controlled by the re- 
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ceived signals, and a spiral record is obtained 
on the film. As suggested by our 
correspondent, this should be developed and 
printed, but we would point out that the 
work is immensely facilitated (and, incidentally, 
considerably cheapened) by using ordinary 
bromide paper in place of the film. When the 
bromide paper is developed the signals appear 
as black lines on a white base, which is more 
pleasing than white lines on a black base, 
as, would occur with prints made from a 
film. It is true that with a film a number 
of duplicates are readily obtainable, but this 
Is not a practical advantage, and such duplicates 
are not often required. 

Now as to actual constructional details. 

Figures la and 15 show the general 
construction of the cylinder, shaft and casing, 
with the motor and automatic stopping gear. 
The cylinder A is mounted on the shaft C. 
B is a light-tight case, mounted on standards 
secured to the base LL and fitted with bearings 
at both ends, in which the shaft C revolves. 
A detachable cover T is fitted at one end, 
so that the film or paper may be inserted and 
removed. A split tube F leaving an opening 
E, which allows a stud D secured to the shaft 
C to slide freely along, is put through the 
centre of the cylinder, and soldered at both 
ends, one end being prolonged a little outside 
the cylinder, so as to allow the collar F' to 
be soldered on. A quick-threaded screw 
with a pitch corresponding to the width 
between the record signals, is cut for over 
halfway on the shaft. The nut on this 
screw is provided with an attachment to 
embrace the collar F’, and a projection V 
(Figs. la and 2) which fits loosely into a 
groove B’, formed in about half the length of 
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the lower portion of the light-tight case. 
When the shaft rotates the nut is prevented 
by the projection V from rotating, and 
therefore carries the cvlinder along the shaft 
as previously described. 

The whole is set in motion by the spring 
motor W, which, in this case, is an old 
gramophone motor slightly altered to suit 
the purpose. One of the wheel axles, I', 
is made to project outside the frame (not the 
turntable axle, as this is too fast, but the slower 
one next to it), the end of which is provided 
with a tongue I, which fits into a slot in the 
cylinder axle. This is so arranged that it 
can be thrown out of gear by the spring T 
which fits into a groove on the opposite end 
of the cylinder shaft and constantly tends to 
pull the shaft in that direction. Normally, 
this spring is prevented from pulling the shaft 
out of gear by a collar kept in place by a 
catch to be later described. 


Fig. 3 


The sensitive film or paper is wound on a 
split sheet-metal sleeve Y (Fig. 3), bent so 
as to fit the cylinder and project a little 
outside so as to enable the finger and thumb to 
grasp it when removing the record. Both 
cvlinder and sleeve are slightly tapered for the 
same reason. In Fig. 3, X shows how the film 
Is curved, and Y the film in place on the sleeve. 
It is necessary to keep the sleeve sprung out 
while the film is being fitted, but when it i5 
inserted on the cvlinder, the springiness 
of the sleeve keeps it tightly in place. 

It will be seen that the flm is not continuous 
around the cvlinder, owing to the manner 
in which it is wound, but the break is not any 
disadvantage, and if a dot or dash should run 
over it, there is only a verv slight break in the 
opened-out record (see example), not enough 
to mutilate the signals. 
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A safety device for automatically dis- 
connecting the spring motor when the record 
is complete is shown in Fig. 4. N is a star- 
wheel. For every revolution of the cylinder 
this wheel is advanced one tooth by means 


of the pin M (shown clearly in Fig. 4) until 


Fig. 4 


the pin N’ (standin? out from the side of the 
starwheel) comes into contact with the 
lever J. This lever disengages the curved 
cap J’, which fits in between the collar I’ 
and bearing of cylinder shaft, thereby allow- 
ing the spring T to pull the shaft away from 
the tongue I of the spring motor axle, thus 
bringing the machine to rest. The weight K 
holds cap in position. ‘The spring T can be 
turned aside and out of the groove on shaft 
when removing the cap T”. 

A small square aperture O' (Fig. 5) is 
cut in one side of the outer case at about 
midway in its length. On the opposite side 
is bored a round hole, somewhat larger, with 
a sliding cover not shown in sketch. ‘This is 


Fig. 5. 


for the purpose of observing the light when 
adjusting, as both holes are in the same line 
(they are a little above centre, so as to 
avoid the cylinder shaft blocking the view). 
When such observations have to be made 
the cylinder must be moved aside so as 
to leave a clear space to look through. A 
detachable handle on the cylinder shaft is 
used for this purpose. It is also needed for 
bringing the cylinder to the end of outer 
Case so as to remove or insert film. “The square 
aperture O' (Fig. 5) is equal in dimensions 


Fig. 7 


to the width of the lines forming the record. 
When the relay is at rest, this aperture is 
covered by the shutter O resting lightly on a 
pin or stop P. ‘In the sketch the aperture is 
fully open, the shutter lever being in contact 
with the upper pin P’. 

A small electric bulb, such as is used in 
pocket flash lamps, is inserted in the tube U 
(Fig. 6), which is screwed to pillar L' and 
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fastened to wooden base L L. A three-cell 
dry battery, not shown in sketch, lights this 
bulb. A beam of light is projected by the 
lens U’ through the square aperture as 
comes to a focus on the sensitized film on the 
revolving cylinder. The relay is made from 


an old telephone watch receiver secured 
horizontally to wooden pedestal X (Fig. 5). 
The bobbins were rewound with very fine 
S.C. wire, giving a resistance of about 3,000 
ohms, the diaphragm and vulcanite portion 
being removed. A bracket Q' (Figs. 5 and 7) 
A strip 


is soldered on to telephone flange. 


THE WIRELESS WORLD 


when nearly touching the brass disc, the 
elasticity of.the strip having a tendency to 
move it away from the disc and the pull of 
the magnet on telephone to draw it in, both 
being counteracted by the adjusting screw R. 
In this state the relay is exceedingly sensitive. 
An extension arm, S, of the same material 
is soldered on to armature edgewise at S', the 
other end forming the shutter O, the armature 
and extension arm combined are exceedingly 
light. In practice it is better to allow the 
shutter arm to rest lightly on the bottom pin, 
so as to have it slightly overbalanced. "This 


A Print made from a specimen film. It will be seen that signals broken on the right- 
hand side arc completed on the left-hand side on the nezt line. 


Fig. 8. 


of ferrotype plate is cut to the shape Q 
shown in plan (Fig. 7), the enamel being 
scraped off and one end fastened to the outer 
end of the bracket Q’ by a small screw. A 
disc of sheet brass takes the place of the 
diaphragm, the armature (that portion of 
ferrotype strip forming the T) resting lightly 
thereon. This can be adjusted by the screw R 
in such a manner that it is practically balanced 


will allow the shutter to respond to very 
rapid signals. In order to avoid complications, 
the battery connections are not shown ; but, 
of course, they are quite simple to understand. 

The sample record shown in Fig. 8 is a 
print made from a film negative of experi- 
mental signals not received by wireless, as 
when it was made wireless reception by 
amateurs was still forbidden. 
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THE DESIGN OF HIGH FREQUENCY RESISTANCE 
AMPLIFIERS* 
By Lieut. N. H. Epes, R.E. 


N October 30th and November 13th last there appeared in The Wireless World a report 
on the proceedings of the Wireless Society of London, the principal matter under 
discussion being a paper by Mr. M. Child on his experiences with high frequency resistance 
amplifers. 
During the ensuing discussion two very important points were raised :— 
(a) Should the grids of the valves have a positive or a negative potential applied to 
them ? 
(^) What should be the value of the condenser connecting the plate of one valve to 
the grid of the next? And what should be the value of the grid leak ? 
These points will be treated in turn. 


1]. The Effects of Grid Potential. 


With regard to this, Mr. J. Scott-Taggart pointed out that optimum efficiency is, in 
general, obtained when we so arrange matters that all valves except the last are employed for 
amplification, the last valve being used for rectification. (and, incidentally, for further 
amplification). | 

As explained by Mr. Scott-Taggart, the result of imposing a positive—or even zero— 
potential on the grids of the first five valves (in the case of a six-valve amplifier) is considerable 
damping of the signals, owing to the flow of grid-filament current. This, obviously, is 
undesirable. 

It is interesting, however, to go a step further and investigate exactly what form this damping 
takes. At the risk of covering ground which is already well-known, the writer will endeavour 
to outline briefly the method in which the incoming signals are amplified, and passed on from 
valve to valve. 


Fig. 1. 
Fig. 1 represents the Ist, 2nd and m-th valves of a resistance-coupled amplifier. 
Condensers C are inserted merely to isolate the grids from the H.T. supply. 
For the present it will be assumed that these condensers pass on in full any changes of 
potential occurring on the plates to which they are connected. ‘Their action will be examined 
in detail later. 


Let $5: 95:5 v, be the instantaneous values of the oscillating components of the 
potentials on the grids of the 1st, 2nd, ......... and z-th valves. 

Let 45 dae i, be the instantaneous values of the oscillating components of the plate 
currents of the 1st, 2nd, ......... and n-th valves. 


— — —- -— 


* Paper read before the Wireless Societv of London on Monday, June 27th, 1921— for introductory 
remarks and Proceedings of the meeting see next issue of The Wireless World. 
t Omitting for the sake of simplicity the grid leaks which are customarily employed in such an amplifier. 
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Let V be the voltage of the H.T. battery. 

Let the resistances in the plate circuits of the valves be each equal to R, and assume that there 

Is no grid- filament current, t.e., that each of the grids is connected to the filament through a 

potentiometer (imposing negative potential) and a resistance of so high a value that its con- 

ductance will not affect the oscillating potentials handed on to each valve from the previous 

one. For the sake of simplicity neither potentiometer nor high resistance is shown in Fig. 1. 
Take the case of the first valve— 

14, Yp and V are connected by the following well-known relation :— 


i =av, + b(V —i, R) +k ais ve - (1) 
where a, b and k are the constants of the valve, and V — iR is the plate voltage (i, R being 
the voltage drop in the resistance R due to current 1,). 

Suppose v, varies by a small amount 9v,. 
Then i + &, =a(v, + 9v) +6[V — (i, + ôi) R] +k TT (2) 
By subtraction 
ói, = aàv, — b Ri, 


ase, 


ot = oi et ae! eee eee eee eee 3 
"= IFOR (3) 
Therefore, voltage change of plate due to this small pulse of potential on the grid is 
aR 
— Y == — ROUES ue E 
"m 1 F oR" 


But the voltage change of the plate of the Ist valve = voltage change of grid of the 2nd valve 
= Sv. 


i — = ee .6 e eve eee eee 
uu IFOR” (4) 
ee ak y . 
= (—1) (, NT bu, 
R n-1 
E TR 
Or, Un ( 1) l + bR vi (5) 
d ài py 2877 
an la = (— ) (1 +bRY + bry ^ 


From these results it is clear that the greater R is compared with 1/a and 1/b the greater 
will be the total amplification of the apparatus. In the limiting case when R = co the voltage 
n-l 
b ôv. 
R very large is that, in order to keep the voltage on the plates at a value suitable for the 
operation of the valvzs in use, the H.T. battery will have to be of extremely high voltage, and 
its dimensions will be inconveniently large. Usually R is given a value approximately equal 
to that of the plate to filament resistance of each valve, #.e., equal to 1/6. In this case the 

amplification per valve is — (a/2b.) 


change of the grid of the »-th valve s(— The practical objection to making 


a n-1 
Hence dt’, oer (- x) ov, | 
<a | X. 
and ài, = (—1)"'b (5) àv, | 
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It will be seen from the above investigation that a positive pulse of potential on the grid 
of the first valve will produce a negative pulse on the grid of the second valve, which will 
produce a positive pulse on the grid of the third valve, and so on. 

Now, let us remove the potentiometers previously mentioned so that all the grids are normally 
at zero potential, 7.¢., at the potential of the negative legs of the filaments. 

Were it not for the effect of the plate potential, the grid-filament current would commence 
to flow as soon as the grid potential rose above zero. The effect of the attraction of the 
positive charge of the plate on the electrons emitted from the filament is usually to cause this 
current to commence when the grid potential rises algebraically above a value slightly below 
zero. At any rate, with all the grids kept normally at zero potential we can safely say that a small 
positive pulse of potential on the grid would considerably increase the grid current flow, while 
a small negative pulse would decrease this flow or cut it off entirely. 

Now a flow of grid current will naturally tend to disperse the charge on the grid, and any 
part of a circuit connected to it—/.e., it will tend to damp out the particular signal-pulse in 
which the grid-current flows. 

Hence, in the case of a single valve the positive halves of an oscillation of applied grid 
potential will be damped out more than the negative halves—in other words the valve will 
rectify. But in the case of the resistance amplifier it has been shown that a positive pulse 
on the first grid becomes a negative pulse on the second grid. 

Therefore, if grid current is present in both first and second valves only, the negative half- 
cvcles of the original oscillation will appear on the grid of the second valve, owing to the 
positive halves being more or less damped out in the first valve. ‘These negative half-cycles 
of the original oscillation will appear as positive pulses on the second grid, and will be damped 
out owing to the grid current of the second valve. 

Expressed in another way, both valves are rectifying, but in opposite senses. 

Similarly with the succeeding valves. 


What this amounts to is that we are carefully arranging that each valve is fully qualified to 
amplify those half-cycles which have been more or less obliterated in the previous valve, while 
it damps out those which Aave been passed on to it. 

The majority of designs for H.F. amplifiers that one sees possess this feature—each valve 
being worked under conditions giving rectification by means of grid-current damping, and one 
may almost be tempted to wonder at any amplification being obtained at all. 

The writer believes that the fallacy of the average experimenter is that he is not clear as 
to which of his valves is rectifying and he probably contents himself with the supposition that they 
all rectify to a certain degree, oblivious of the fact that this, in itself, is detrimental to the working 
of the instrument. 

Mr. Scott-Taggart’s arrangement—in which a negative potential is applied to all grids 
except the last—is, therefore, exceedingly welcome, for here the first five valves are used for pure 
amplification, the last valve providing rectification of the signals thus amplified. 

The writer hopes, however, that the above investigation may emphasise the importance 
of differentiating between the processes of amplification and rectification. 


2. Design Conditions for Resistance-Coupled Amplifiers. 


We have now established the fact that with the arrangement under discussion an alternating 
E. M.F. on the grid of any valve produces an alternating E. M.F. on its plate. 
The remaining problem is to decide the most efficient method of communicating this 


E. M.F. to the grid of the next valve. Up to the present we have assumed that it is passed on 
without any reduction in value. 
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The circuit we have to consider is shown in Fig, 2. 

We will agree that condenser C, is necessary to isolate the grid from the steady voltage 
of the H.T. battery. 

We will also agree that grid leak r is necessary in order to prevent the grid from becoming 
so negative that the operating point is carried off the straight portion of the characteristic curve. 

Let C, be the capacity between grid and filament of the secondjvalve ; e, e,, and e, be the 
R.M.S. values of the oscillating P.D.’s between the points shown by the arrows, so that e is 
the oscillating voltage output of the first valve, and e, is the oscillating voltage input of the 
second valve. 


En 
TO PLATE ( 
OF I VALVE 


C, 


TO FILAMENTS OF 
OF I VALVE 7 SUCCEEDING VALVES 


Fig. 2. Fig. 3. 


For maximum amplification e,/e must be a maximum. 

Let I be the R.M.S. value of the oscillating current in the portion of the circuit shown 
by the arrow. , 

Then the impedance of r and C, in parallel is 

T 

VIENDO 
frequency of the current. 

The impedance of C, is 1/C, = Zi, say, and I leads e, by 7/2. Also e,/Z, = I —e,/Z,. 

Fig. 3 is a vector diagram showing the relations between A, e, e, and e, In this diagram 
the angle ¢ is given by $ = tan?! r,C,w 


= Z, say, and I leads e, by the phase angle tan"! rC,w, where w is 27 x the 


Also, from the diagram we have : 


e = AN Zè + Zè + 2Z4, sing... ue "EC 
lo re | 2O, — 
=A M CN ON ee be, is ses S 
C? " 1 + or)? e Ci + 70,242) (5) 
r 
e V1 4- 20,202 
e v. | , —r ( E C2) 
C29? a ee PC 20? be C 
r 


1 + r0? 2 ( 9 2) 
C29? Trl C, 


— - — - _ me —— 


f N.B. This statement can be derived from a simple vector diagram. 
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r 


— M—————— a a O 


Vaarela) 


This attains a maximum value when r and C, are both infinite the maximum value being 
_1 which is, of course, obvious, as the circuit then consists of the E. M.F. e directly across the 
capacity C}. 

We therefore conclude that the coupling condenser C, should be large compared with 
the grid-filament capacity of the valve, and that the grid leak r should be large compared with 
1;Cyww. The grid leak, however, must not have so high a resistance that it allows the grid 
to accumulate a negative charge large enough to carry the operating point off the straight 
portion of the characteristic. 

It will thus be seen that the frequency of the signals to be received does not affect the value 
which we should give to the coupling condenser ; but the higher the frequency the smaller 
can be the resistance of the grid leak. 

Any parasitic capacity across the grid leak at high frequencies will produce the same effect 
as an increase of grid-filament capacity, and all that is necessary to minimise this effect is to make 
the coupling condenser large compared with the grid-filament capacity of the valve plus the 
roughly estimated capacity across the grid leak. 

As both the latter capacities are, in practice, small, any reasonably large capacity (say 0-002 
microfarad), will work efficiently as a coupling condenser. 


THE LAW GOVERNING WIRELESS TRANSMISSION 


N the March 19th issue of The Wireless 

World a reply was given in the Questions 
and Answers columns to F.W. (Leith), 
who asked certain questions regarding a 
formula due to Professor Howe. 

The following letter was received from 
J.W. (Leith) in criticism. of the replies 
published :— 

“ Many thanks for your answers to my 
queries published in the March 19th issue 
(p. 883), which I have only just received. 

“ Might I point out, however, that, with 
regard to question (1) my objection to Prof. 
Howe's formula, which gives field strength 
of a vertical aerial as inversely proportional 
to the distance from it (Radio Review, 1, 
p. 598, September, 1920), has not been 
cleared up? If you remember, my con- 
tention was that the inverse square rule 
should apply. 

“ You say that I had neglected the vertical 
wire's directional properties, but this is not 


so, as I have always understood that the 
radiation from such an aerial is proportional 
to the cosine of the angle between the 
direction of radiation and the horizontal. 


“Thus, in the diagram, if AB represent 
the magnitude of the field-strength vector 
at any horizontal distance AB from the 
aerial AE, then at C, any point on the 
hemisphere of radius AB, the vector will 
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be AD, i.e., AB x cos CAB. 

" In the vertical direction AF, the field 
strength is, of course, as you say, nil ; but, 
nevertheless (if the reasoning is so far correct, 
and in confirmation I might quote Prof. 
Vallauri, Radio Review, February, 1921, 
pp. 79/80, and formula (4)), the radiation 1s 
distributed over the whole hemisphere 
BCFG, and not confined to the horizontal 
circle of radius AB as it would have to be 
to justify the l/distance rule. That this 
distribution is not uniform does not atfect 
the matter, as will be seen upon a little 
consideration." 

At our request Prof. Howe himself has 
been kind enough to deal with the matter 
as follows :— 

“The explanation given in The Wireless 
World of the error into which J.W. (I.eith) 
has fallen is not correct. The law of the 
variation of the field strength with distance 
has nothing to do with the directional 
properties of the transmitter. The light 
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emitted from an ordinary lamp obevs the 
Inverse square law, although its candle power 
Is very different in different directions. “The 
energy radiated from a wireless transmitter 
also obeys the inverse square law, that is 
to say, the energy passing through a given 
area normal to the direction of transmission 
In a given time, is inversely proportional to 
the square of the distance. The energy per 
cubic centimetre is, however, proportional 
to the square of the electric field strength 
E, and this latter magnitude is therefore 
inversely proportional to the distance and 
not to the square of the distance. "The 
electromotive force induced in a receiving 
aerial of height A will be Eh, and if it is 
tuned and has a total resistance R, the power 
received by it will be E?A?;R. ‘This is 
inversely proportional to the square of the 
distance. If J.W.'s idea were correct, the 
received power would fall off as the fourth 
power of the distance, and long distance 
radio telegraphy would be impossible." 


THE EDUCATIONAL VALUE OF WIRELESS 
IN ELEMENTARY SCHOOLS 


By R. J. 


RAYSWOOD village school nestled 

in a picturesque valley beneath Hind- 
head, one of the beauty spots of Surrey, is 
perhaps unique amongst elementary schools 
Inasmuch as it possesses a wireless station of 
Its own. 

The fact that I possessed a wireless set 
created curiosity and interest amongst my 
pupils, boys and girls, and I decided, therefore, 
to introduce the subject into the school 
curriculum. Of. course, this appeared a 
rather difficult matter, owing to the lack of 
scientific knowledge amongst the children 
and the necessity of imparting knowledge 
In a very non-technical manner. However, 
these difficulties were overcome, and readers 
of The Wireless World will be perhaps 


interested to learn of what real value wireless 


HIBBERD. 


can be in a school. The course commenced 
by teaching the fundamental principles of 
electricity and magnetism, and as often as 
possible, its relation to wireless was introduced 
and emphasised with regard to its functions 
In this respect. In the meantime the upper 
class, which consists chiefly of boy scouts 
and girl guides, was busy learning the 
Morse Code. By the end of the frst term 
surprising results were obtained, and we 
were thus enabled to commence on real wire- 


less work during the second term. A single 
wire acrial, 100 feet in length, was fixed 


from a tall oak tree to one of the school 
chimneys, and having an L tvpe “lead tn.’ 

Our set was then got together, and a short 
description of it here will, perlians be of 
interest. As illustrated, it consists of a 
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The Lecture Table. 


Mark III short wave tuner, into which is 
introduced a coil, as recently suggested in 
The Wireless World, and which was con- 
structed by some of the boys. ‘The aerial 
tuning condenser of the S.W.T. was also 
* tapped off," and is connected to one of 
F. O. Read's W160 two-valve sets, as shown. 
A “ Burndept " coil, which can be seen in a 
small case in the illustration, is attached to the 
valve set, and also a ** loud speaker." When 


working, one pupil listens to spark signals by 
means of a pair of Brown's telephones con- 
nected to S.W.T., whilst the rest of the class 
can hear by means of the “loud speaker,” 
which is connected to valve set. “The same 
condenser is used for both sets, adjustments 
being made by means of slider on large coil, 
and variable capacity reaction condenser on 
valve set. By having both sets working at the 
same time, the pupils can compare respective 
strengths of signals (in the case of spark) and 
realise thereby the real value and function of 
valves. 

Despite the sheltered position of the school, 
splendid results are obtained. The Eiffel 
‘Tower time signals, which are taken each 
day, and the school clock adjusted accordingly, 
can be heard by the whole class of fifty-six 
children. Nauen, Coltano, Taranto, Malta, 
have been picked up in great strength, and, 
of course, we get Horsea “ hot and strong,” 
being only about 25 miles distant. 

Not only as a science lesson has wireless. 
proved of great value, but also in the teaching 
of physical geography. Weather reports are 
taken, and these are decoded by me, and the 
information gained used in explaining climatic 
conditions and weather phenomena existing in 
Europe and the necessity of gaining speedy 
weather reports. When the pupils improve in 
knowledge the calculation of wavelengths, 
etc., will be introduced in the mathematics 


One of the enthusiastic pupils receiving Paris. 
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lessons. Only by experience can one fully 
realise what a real value wireless can be in a 
school. It commands the pupils’ keenest 
interest and the educational value cannot be 
over-estimated. Of course, in a Secondary 
School it can be developed still further by the 
reception of foreign news, which can be 
translated in the language lessons, thus 
dispensing with the dry-as-dust French or 
German primer and at the same time imparting 
to the scholars an up-to-date knowledge of 
the form of expression of the language 
received. 


efforts for the cause of wireless. 
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I expect there are a great many other 
teachers who are interested in wireless and 
who are in a position to make far greater 
strides than I have, as I am handicapped in 
many ways ; and I trust, therefore, this short 
article will inspire them to make further 
It is a fas- 
cinating science to the younger generation 
and appeals to them far more than Coulomb's 
Torsion Balance or the picking up of a piece 
of paper by means of an ebonite rod. We 
may yet live to see every school equipped with 
a wireless station. 


A HOME-MADE 4-VALVE AMPLIFIER 


HE Hon. Secretary of the Aberdeen 

and District Wireless Society,- Mr. 
W. W. Inder, M.I.RadioE., recently gave 
a demonstration before the Society on his 
home-made set comprising a 4-valve H.F. 
amplifier and 2-valve note magnifier. The 
results were very successful, signals being 
made audible through an improvised loud 
speaker of telephone ear-piece and phono- 
graph horn. Most high-power Continental 


stations were clearly audible to everyone, 
and particularly good signals were received 
from ships. 


Fig. 1. 


A description of the amplifier may be of 
use to amateurs in general, and is as 
follows :— 


(ye 


It is of the usual resistance type made 
for demonstration purposes, hence all the 
working parts are clearly visible, the wiring 
only being obscured. Fig. 1. On the panel, 
which is 12 in. x 12in. x }in., are seen the 
grid and anode resistances (Mullard’s) of 
80,000 and 3 million ohms respectively, placed 
between the valve holders and supported 
between clips made from the ends of old 
headbands, Fig. 2. Below these are the three 
grid condensers the capacities of which were 
guessed rather than calculated, but giving 
immediate good results thev were not disturbed. 


They consist of three sheets of copper foil 


interleaved with two others à in. square 

overlap separated bv 0-01 in. mica sheets. 
Below these are the potentiometer and 

filament resistance. On the right of the panel 
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are, upwards, the L.T., H.T., telephones, 
and reaction-coil terminals respectively. On 
the left are the aerial and earth terminals 
connected to which are seen the home-made 
honeycomb loading coil and variable air 
condenser. The reaction coil is seen to the 
right of this coil. 

The reaction coil may be dispensed with 
and capacity reaction used by shortening the 
coil terminals and connecting a billi-condenser 
between the last plate and aerial terminals. 
Equally good results are obtained by this 
method. 

Connected to the amplifier is the two- 
stage note magnifier shown on the right. 
The L.F. intervalve transformers are from 
Messrs. Butler & Co., and are very efficient. 


^. 


Above this is the H.T. battery of 20 
flashlamp cells with tappings for 60, 75 and 
80 volts. To the extreme right is the tele- 
phone transformer. 

Diagram of connections 
Fig. 3. 

The set is remarkably free from howling, 
though trouble in this respect was at first met 
with, but a rearrangement of the wiring 
proved effective in preventing it. 

Speech from ‘the Hague and Königs- 
wusterhausen is clearly audible on the set 
if very careful adjustment of the reaction 
coil is made. 

Although there is nothing unusual in the 
construction of the set the arrangement of 
parts may appeal to amateurs as being simple. 


is shown in 


INTERNATIONAL WIRELESS CONFERENCE 


M. Paul Laffont, Under-Secretary of State for 
Posts, Telegraphs and Telephones, presided over 
the inaugural sitting of the International Technical 
Committee on Wireless Telegraphy held on Tues- 
day, June 21st. The Committee comprises repre- 
sentatives of the Governments of Great Britain, 
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France, Italy, Japan and the United States of 
America, who have been called together by the 
French Government in order to carry out the 
decisions arrived at by the Communications 
Conference, which met at Washington at the end 
of last year. 


WIRELESS CLUB REPORTS 


NOT E.— Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless 


Clubs and Societies. 


Such reports should be submitted without covering letler in the exact form in which they 


are to appear and as concise as possible, the Editor reserving the right to edit and curtail the reports if necessary. 


The Editor will be pleased to consider for publication papers of unusual or special interest 
read before Societies. 


The Wireless Society of London. 


An ordinary general mecting of the Society was 
held at the Royal Society of Arts, John Street, 
W.C.2., on Monday, June 27th, 1921, at 8 p.m. 
The agenda included (1) a paper by Lieut. N. H. 
Edes, R.E., on *' The Design of Resistance-coupled 
Amplifiers " (see p. 233 in this issue), which, in the 
&bsence of the author, was read by Mr. Philip R. 
Coursey, and (2) a demonstration of the “ Piezo- 
electric Properties of Rochelle Salt Crystals," by 
Mr. Philip R. Coursey, B.Sc., F.Inst.P., A.M.I.E.E. 
The detailed Proceedings of this meeting will be 
published in a later issue. 

It is requested that all members of the Wireless 
Society of London will notify the Secretary (Mr. 
H. Leslie MeMichael, 32, Quex Road, N.W.6) 
immediately of any changes in their permanent 
postal address, in order that the distribution of the 
publications of the Society may not be delayed. 


North Middlesex Wireless Club. 

(Affihated with the Wireless Society of London.) 

A meeting of the North Middlesex Wireless 
Club was held at Shaftesbury Hall, Bowes Park, 
on June Ist. It had been arranged that Mr. 
Dockree should give an address on Direction 
Finding Stations in America, but at the last moment 
he was called away on business, and could not 
appear. Mr. Evans then suggested that a dis- 
cussion should be held on the experiences of mem- 
bers on getting the Dutch Concert, so that those 
who had not been successful should benefit by the 
experiences of others. He opened the debate 
himself by describing a very simple set on which 
the Dutch Concert could be clearly and loudly 
received, and on a very primitive aerial. Other 
members then gave their experiences, and a lot 
of useful information was gathered. 

A meeting of the above Club was held on June 
15th, at Shaftesbury Hall, Bowes Park, and was 
well attended. In order to allow members to hear 
what the Club’s set was capable of when properly 
adjusted it was arranged to devote the evening 
to reception of signals. The results were highly 
satisfactory, loud clear signals being obtained. 
Mr. Saville had kindly lent some additional in- 
struments which enabled some very long wave 
stations to be heard which would otherwise have 
been beyond the normal receiving length of the 
Club’s set. 

Particulars of the Club may be had form the 
Hon. Secretary, Mr. E. M. Savage, Nithsdale, 
Eversley Park Road, N.21. 


Leicestershire Radio Society. 
(Affiliated with the Wireless Society of London.) 


On June 6th a well attended meeting of the above 
Society was held at their Headquarters, the Vaughan 
College, Mr. C. Atkinson in the chair. 


A new list of rules had been drawn up by the 
Committee. These were submitted to the meeting, 
and passed unanimously. Printed copies were then 
distributed to all members present. 

After business details had all been dealt with, 
the Secretary announced that the lecturer had not 
turned up, and had not been heard of for a fort- 
night, so that it was up to somebody to dosomething. 

Mr. S. Skeet stepped into the breach with the 
second half of his lecture on Radio Theory and 
Amateur Applications. 

Mr. Skeet gave a very clear description of the 
principles of tuning and gave some curious circuits 
which made all present conclude that there is 
more in tuning than turning a knob. . 

He had measured currents down to one-ten- 
thousanth part of one milli-amp. E 

Mr. Skeet possesses the valuable art of inciting 
members to question, criticise and discuss to a 
high degree. The meeting closed with a hearty 
vote of thanks to Mr. Skeet. 

All particulars of membership may be obtained 
from the Hon. Secretary, Mr. J. W. Pallett, 59, 
Dulverton Road, Leicester. 


Wireless and Experimental Association. 
(Affiliated with the Wireless Society of London.) 


At the meeting on June 8th, after the usual 
buzzer practice, Mr. Childs produced & magnetic 
needle pivotted over a spinning copper disc, and 
some of the members were puzzled to understand 
how it was that the needle was deflected. This 
gave the Secretary an opportunity for a short 
lecturette on lines of force and eddy currents. 
A discussion arose as to the simplest apparatus 
for detecting wireless signals, and some of our 
members seemed almost to be able to do it on their 
fingers. 

Our Society ıs by no means tired of Einstein, 
and hailed with delight Mr. Kloot’s exposition 
of his theories on the evening of June 15th. 

The junior or elementary members were also 
catered for by the Secretary's description of the 
oftice of the aerial. ` 

Mr. Knight gave some very practical hints 
on the choice and care of accumulators and dry 
cells. 

Mr. Kennedy resigned the post of installation 
engincer, and Mr. Hunter was unanimously elected 
to fill the vacancy. 

The Gloucester Wireless and Scientific Society. 
(Affiliated with the Wireless Society of London.) 
Hon. Secretary, J. J. Pittman, 1, Jersey Road, 

Gloucester, from whom any particulars of this 

Club may be obtained, or any information on 

amateur wireless willingly given. 

A meeting of the Club was held on June 9th, 
at which a very complete and interesting lecture 
was given by Mr. E. W. Witchard on “ Colour 
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Photography." This was illustrated by a number 
of slides the lecturer had made, and these were 
exhibited in a lantern. The subject matter chosen 
ior this lecture ably illustrated the Club's policy 
of being not only a Wireless Society, but willing 
to welcome any scientific branch of an interesting 
nature. 


Birmingham Experimental Wireless Club. 

(A fj Liated with the Wireless Society of London. 

A meeting of the above was held on May 29th, 
at the Club Headquarters, Digbeth Institute, 
Birmingham, when an instructive lecture was 
delivered by Mr. L. J. Dore, on “ Electrical Measure- 
ments for Amateurs." 

The meter bridge method of measuring resistance, 
capacity, etc., was explained in detail, and illus- 
trated by many practical experiments which clearly 
showed the simplicity and accuracy of the methods 
of measurement advocated by the lecturer. Mr. 
Dore was heartily thanked at the conclusion of his 
paper. 

At the same meeting an advisory Sub-Committee 
of six was appointed to discuss the erection of the 
Club's instruments at the new Headquarters. 

The Hon. Secretary, Mr. F. S. Adams, 110, Ivor 
Road, Sparkhill, will be pleased to hear from 
ladies and gentlemen interested in wireless work. 


Manchester Wireless Society. 
( A ffiliuted with the Wireless Society of London.) 


At the fortnightly meetings at the Headquarters, 
Albion Hotel, Piccadilly, Manchester, on May 11 
and 25th, discussions took place on “‘ Wireless 
Freaks." Mr. J. McKernan (the chairman) in his 
opening remarks, urged all amateurs to make a 
record of any experiences which they might have 
in that direction, because although as isolated 
incidents, they might not mean much to the 
amateurs concerned themselves, yet by bringing 
them to the notice of all members they might lead 
to new avenues of investigation. Many members 
joined in the discussion, and the Society was 
honoured by the presence of Mr. A. T. Stacey, 
Provincial Hon. Secretary of the Hadio Society of 
South Africa. 

At the next meeting, on June Bth, Mr. Stacey 
delivered a lecture on * Amateur Wireless in 
South Africa." Mr. Stacey outlined the constitution 
and aims of the South African amateurs, and fully 
explained the difficulties to be met with out there, 
the least difficulty of all being the Post Office 
authorities, who appear to be hand-in-glove with 
the Society. Several circuits were explained and 
the results obtained under very unfavourable 
circumstances. The outstanding feature of the 
evening being the close co-operation, which was 
very marked, between all the amateurs, who 
evidently make full use of the 50 watts allowed for 
transmission. Unfortunately, Mr. Stacey  ex- 
plained, that as there are only four land stations 
in the whole of South Africa, no other adjustments 
are required beyond 2,000 metres (Admiralty 
stations C.W.) and 600 metres (Post Office spark), 
so that reception is extremely limited except to 
the smaller W.L.S. (160 metres and 200 metres) 
employed by the members. 

Any attempt at amplification in order to receive 
far-distant stations had disastrous results, owing 


to the continual presence of heavy atmospherics, 
though evidence was given of some very good 
results overland by amateur stations. A good 
average was for C.W. 75 miles, tonic train 60 
miles, and telephony, 35 miles. 

A novel H.T. battery was explained by Mr. 
Stacey, consisting of ordinary test tubes 8' long 
by 1" diameter, connected by an inverted “ U ” of 
ordinary roofing lead and immersed in an electrolyte 
of dilute sulphuric acid of 1150 specific gravity. 
After a first charge of thirty hours these cells held 
their charge for one hour, and after two or three 
charges of about half the above duration the 
charge was held from three to four hours, and this 
capacity increased with every charge, until after 
about two months' constant use the maximum 
capacity of about 6 to 7 hours was attained. The 
special feature of this battery appears to be the total 
absence of sulphating and the lack of deposit due 
to wasting of the plates, which is extraordinary, in 
view of the poor quality of lead which is used. 
These cells are used by almost all South African 
amateurs, and units up to 500 volts are frequently 
met with. 

A hearty vote of thanks to the lecturer was 
proposed by the Vice-Chairman (Mr. J. C. A. Reid) 
who announced that an honorary membership had 
been bestowed upon Mr. Stacey during his three- 
months' stay in this country. 

An outing. with portable sending and receiving 
sets, took place on May 28th in the neighbourhood 
of Knutsford. This was one of an extensive s^ries 
of telegraphy and telephony demonstrations which 
the Committee have arranged for the summer 
months. 

Hon. Secretary, Mr. E. Samuels, 1, Parkwood, 
Victoria Park, Manchester. 


Bradford Wireless Society. 
(Affiliated with the Wireless Society of London.) 


A public meeting was held at Randallwell 
Street, Bradford. on June 17th at 7.30 p.m., in 
the large room lent to us through tho 
courtesy of Mr. Liardet. After addressing a few 
words of welcome to the audience, the chairman 
(Mr. Ramshaw) called upon Mr. Whiteley to give 
his lecture on *' The Commercial Development of 
Radiotelegraphy."' 

The lecturer. in as simple language as possible, 
outlined the vast development of the commercial 
radio services from their commencement to the 
present day. The lecture was admirably illustrated 
by lantern slides, kindly lent by Messrs. Marconi's 
Wireless Telegraph Co., Ltd. Demonstrations were 
given on the apparatus, and the people present 
were able to hear signals from various stations 
by means of a loud speaker. Mr. Denison, of the 
Halifax Society, kindly sent us some telephony, 
which was much appreciated. 

The proceedings concluded with a vote of thanks 
to the lecturer, proposed bv Mr. A. Bever and 
seconded by Mr. Barber. Mr. Whiteley suitably 
replied. and thanked the various gentlemen who 
had arranged the demonstrations, ete. We had an 
attendance of about 150 people. 

Acting Secretary, Mr. N. Whiteley, 8. Warrels 
Terrace, Bramley, Leeds. 
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Dartford and District Wireless Society. 

(Affiliated with the Wireless Society of London.) 

The usual fortnightly meeting of the above 
Society was held on Friday, June 17th, 1921, at 
Dartford Grammar School. Mr. J. R. Smith, 
. A.M.LE.E., Vice-President, occupied the chair, 
there being a good attendance of members. 

The minutes of the previous meeting were read 
and confirmed, the members spending a short 
time in discussing experiments and reports of 
work brought forward. 

The main item of the evening was a lecture by 
one of the members, Mr. R. H. Lyne, on “ Valves." 
This member, having had considerable experience 
and training in wireless during his time of service 
in the R.A.F., was fully conversant with the 
theory and the practical application of valves in 
wireless work, and very clearly explained the 
subject, demonstrating his remarks by means of 
excellent blackboard drawings. Several good 
circuits, both for reception and amplification, were 
drawn for the benefit of those present, the whole 
subject being demonstrated in a very excellent 
and precise manner. 

The membership of the Society is still increasing, 
ladies now being eligible, and all persons interested 
are invited to communicate with the Hon. Secretary, 
Mr. E. C. Deavin, 84, Hawley Road, Wilmington, 
Dartford. 


Sussex Wireless Research Society. 
(A ffiliated. with the Wireless Society of London.) 


At the Society’s meeting on June 8th, with the 
President, Capt. Hoghton, in the chair, Mr. W. EF. 
Dingle described the construction and demonstrated 
the working of a single-valve two-circuit set, all 
the parts of which had been made by himself. The 
set was designed for spark, C.W. and telephonic 
reception, and operates on wavelengths of 200 to 
about 4,500 metres. Signals from a number of 
different stations were received very clearly, one 
feature of the set. being specially noticeable, namely 
its quietness when oscillating, this being attributed 
by Mr. Dingle mainly to the firm leads employed 
and their secure attachment. 

The next session will open in October, and the 
Hon. Secretary, Mr. Hughes, The Technical College, 
Brighton, will be pleased to hear from anyone in 
Sussex desirous of becoming a member of the 
Society. 


The Wireless Society of Hull and 
District. 


This Society continues to make good progress. 
On May 19th Mr. Jephcott read a most instructive 
Paper on “ Electricity and Magnetism,” in which 
a number of members joined in the discussion 
which followed. Then, on June 16th, Mr. Feather- 
stone, who is well known in the city as a pre-war 
wireless amateur and ex-postal servant, gave a 
most interesting account of his experiences since 
he commenced as an amateur under the title of 
“ Pre-war and Present-day Wireless." — In the 
course of his remarks he related many amusing 
incidents, chief among them being the occasion, a 
few years ago, when he was so keenly interested 
in the inspection of a wireless installation on board 
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a steamer lying at Hull, that he did not observe 
that she had, in the interval, left the quay, until 
it was too late for him to be put ashore, therefore 
he had no option but to take a forced voyage to a 
port in Norway, where the vessel was bound. 
Beyond feeling very uneasy &bout his people at 
home, he stated that he enjoyed his little trip. 

The annual meeting for the election of officers 
for the ensuing year, and the transaction of other 
business, will be held on Thursday, July 21st, at 
7.30 p.m. 

All readers who are interested in the study of 
wireless and allied subjects, and resident jn Hull 
and district, are reminded that a really’ active 
Society exists in the city, and the Hon. Secretary, 
H. Nightscales, 16, Portobello Street, Hull, will be 
pleased to give full particulars on application. The 
meetings are held at the Metropole (Marlboro’ 
Room), West Street, monthly during the summer 
season and fortnightly during the other months. 
Resolutions for the annual meeting should be sent 
in to the Hon. Secretary at once. 


Barrow and District Amateur Wireless 
Association. 


During the past fortnight well attended meetings 
have been held each Monday night in the Club- 
rooms, Market Tower, Barrow-in-Furness. 

The membership of the Association has increased 
considerably, and if the present enthusiasm, 
both with regard to study of theory and the learn- 
ing of the Morse code, continues, splendid progress 
should be made. 

By way of a change from the preceding theo- 
retical * talks," and with a view of assisting new 
members desirous of learning the details and 
construction of inductances, a very interesting 
and instructive practical demonstration was given 
by Mr. W. Woods. 

In the course of the demonstration, Mr. Woods 
showed exactly how the wire winding of an in- 
ductance should be commenced and finished in 
order to ensure a strong and workmanlike job. 

He also demonstrated the construction of '' pile- 
wound" coils, ' honeycomb " coils, slab coils, 
etc., and, through the kindness of Messrs. Burnham, 
was able to show a complete set of their patent 
“ Burndept " coils, which, when tried later upon 
the Club's aerial, gave excellent results. 

Upon the following Monday evening, Mr. J. P. 
Atkinson gave a lecture relating to the theoretical 
considerations underlying the design of inductance 
coils. Coils intended for use in a receiving set 
only were dealt with, and the lecture was intended 
to follow on the previous week's demonstration 
as far as possible. 

Mr. Atkinson discussed in a clear and more or 
less elementary manner, such matters as the 
elimination of self-capacity from receiving induct- 
ances and the formula for calculating tho inductive 
values of various forms of coils. 

Several members are making a start upon their 
stations, in addition, of course, to the several 
members already fitted up and duly licensed, and 
altogether it is thought that the Association is 
progressing in a satisfactory manner. 
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Wimbledon and District Wireless Society. 


The monthly meeting of the above Society was 
held on June 8th, Mr. H. Nutton, A.M.I.E.E., in 
the chair, the occasion being a lecture by Mr. A. V. 
Ballhatchet on ‘ Valves.” 

Mr. Ballhatchet, commencing with a brief 
outline as to what was meant by '' Electrons ”’ 
and '' Ether Strain," and their relation to electro- 
technies, proceeded to deal with the historical 
development of the three.electrode valve, starting 
with Edison's original discovery and tracing step 
by step the improvements made as time went on. 
'The construction of valves was next dealt with, and 
the lecturer, in order to illustrate his remarks, 
exhibited a very fine array of various types of 
valves, both.transmitting and receiving. Mr. Ball- 
hatchet treated his subject very skilfully, and 
everyone present agreed that his lecture was 
typical of those required by the amateur. 

Mr. Ostler, in proposing a vote of thanks, re- 
marked that there was in existence a vast army of 
experimenters, a large number of whom were 
totally ignorant as to the theory of tho apparatus 
they were using. It was to be hoped that someone 
of that army would be fortunate enough to bring 
out some improvement: but this could only be 
attained by some definite theoretical reasoning. 
The lecture was one which would supply a number 
of amateurs with just the requisite knowledge to 
carry on. He remarked that he could not help 
wondering if, in time, the soft valve would come 
into its own again, as he thought that for good 
all-round reception a soft valve is greatly preferable 
to a hard one, providing that the instability of the 
vacuo could be overcome. 

Mr. R. H. Drew seconded the vote of thanks, 
which was duly accorded. 

The next meeting 18 on Wednesday, July 6th, at 
the Technical Institute, Wimbledon, S.W.19. 

Hon. Secretary, Mr. W. G. Marshall, care of 
Technical Institute, Wimbledon, S.W.19, or 48, 
Warren Road, Merton, S.W.19. 


Plymouth Wireless Society. 


A meeting of the Plymouth Wireless Society was 
held on June 10th, Mr. H. W. Langmaid occupying 
the chair. 

A third lecture on *' Thermionic Valves," was 
given by our Vice-President, Mr. J. K. A. Nicholson, 
A.M.I.E.E., who dealt with the subject in its 
application to the high-frequency tuned amplifier. 
This lecture was greatly appreciated by all members, 
and a hearty vote of thanks was passed to Mr. 
Nicholson. 

A meeting of the Plymouth Wireless Society 


was held on June l^?th, Mr. W. J. Lewarn in the 


chair. 

A fourth lecture on thermionic valves was given 
by our Vice-President, Mr. J. K. A. Nicholson, 
A.M.I.E.E., who dealt with the reaction or 
heterodyne principle, with particular reference to 
independent heterodyne and self -heterodyne methods 
of detecting C.W. signals. 


Cambridge and District Wireless Society. 


A meeting of the Society was held on June 8th, 
at 8 p.m., at the reading room of the Photographic 
Society, Ram Yard, with the Chairman, Mr. W. S. 


Farren in the chair. The chairman, efter a little 
formal business was concluded, called upon the 
Secretary to deliver his discourse on '' Valves.” 
This he did, dealing firstly with the Fleming, and 
secondly with the Triode valve. At the completion 
of the discourse, a vote of thanks was passed to the 
Secretary. The subject was then declared open, 
and many questions relevant upon the subject 
were asked. 


Blackpool and Fylde Wireless Society. 


The members of the Blackpool and Fylde 
Wireless Society held another meeting at the 
Waldorf Cafe, Church Street, Blackpool, recently. 
There was, as usual, a good attendance. Mr. R. D. 
Ball, of South Shore, gave a most interesting lecture 
on ‘‘ Low Frequency Amplifiers." He gave par- 
ticulars of how to make transformers, and his 
helpful hints and advice were greatly appreciated 
by the members. 


Hounslow and District Wireless Society. 


The above Society held its first meeting on 
Thursday, June 2nd, at the temporary Club-room, 
The Mission Hall, Pears Road, Hounslow. There 
were fourteen members to start. We elected the 
usual ofticers—-President, Mr. A. R. Pike; Vice- 
President, Mr. Saxby; Treasurer, Mr., Parker ; 
Hon. Secretary, Mr. A. Rolfe: Assistant Secretary, 
Mr. H. F. Rolfe. The following gentlemen were 
elected on the Committee: Messrs. Ward, A. 
Downie, F. W. Osborne, H. Rolfe. and Marchant. 
The most of the first evening was given to dis- 
cussion on all matters, relative to the formation 
of a wireless club, the matter of rules was left over 
until the next meeting. 

The next meeting was held on Thursday, June 9th, 
and owing to the publicity given in the local paper, 
we enrolled stx new members, making us just 
over twenty strong. The temporary permit 
having arrived, the Secretary, with the assistance of 
members of the Committee, erected a temporary 
aerial, and a two-valve set, kindly lent by Messrs. 
Burnham & Co., Ltd., of. Deptford, and as Mr. 
F. O. Read was transmitting on that evening he 
arranged to speak to us but I am sorry to say we 
did not hear him. The Dutch concert was 
heard nicely, although we had a dozen pairs of 
telephones on. We take this opportunity of 
sincerely thanking Messrs. Burnham & Co. for the 
loan of the apparatus and to Mr. F. O. Read for 
his interest in the Club.— Hon. Secretary, Mr. A. 
J. Rolfe, 20, Standard Road, Hounslow. 


West London Wireless and 
Experimental Association. 


A meeting of the above Society was held at 
Belmont Road Schools (near Chiswick Park 
Station), on Thursday, June 9th, during which 
Mr. Studt continued the course of '' Wireless.” 
The lecturer explained the electron theory of 
matter very lucidly as a groundwork to succeeding 
lectures which would deal with inductance and 
capacity. The lectures are greatly appreciated 
by all, and although primarily intended for new 
members the thoroughness with which the subject 
is taken makes them instructive and interesting, 
to the more advanced. 
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On June 16th Mr. Hirst will lecture on ** Gadgets," 
a previous lecture on this subject having been 
found very interesting. 

We are greatly indebted to Mr. F. O. Read, 
M.I.R.E., of Messrs. Burnham & Co., who is a 
‘member of the Society, for his special transmission 
of speech and music to the Society. The tele- 
phones were in great demand by the members, and 
it was decided that to allow all to “listen in” 
and not merely the fortunate few, a Brown loud- 
‘speaker would be purchased shortly. 

The Society is progressing very favourably, and 
new members are admitted every week. All 
interested are invited to call any Thursday night 
at 7 o'clock at the above Club-rooms. Particulars 
will be gladly furnished by the Hon. Secretary, 
Mr. S. J. Tyrrell, 2, Providence Road, Yiewsley, 
Middlesex. 


The Rugby and District Wireless Club. 


Owing to the lack of suitable accommodation, 
the Committee of the above Club have decided to 
suspend activities during the summer months, with 
a view to commencing again in the autumn. 

Would any gentleman in the locality who has a 
roon to spare kindly communicate with the 
Secretary ? 


Smethwick Experimental Wireless Club. 


A most successful meeting of the Club was held 
‘on June 14th at the Smethwick Technical School, 
Mr. R. W. Hutchinson, M.Sc, A.M.LE.E., 
F.R.G.S., F.G.I. (President), has agreed to support 
the Club in every possible way. 

After the usual buzzer practice by our Instructor 
Mr. McKale, Mr. Saunders gave a lecture on static 
electricity. 

The Chairman, Mr. Grew, brought his 3-valve 
amplifier and other apparatus, and a very interesting 
evening was spent in examining these various 
exhibits. 

Anyone wishing to join the Club is cordially 
invited to communicate with the Hon. Secretary, 
who will gladly furnish further particulars. 

Hon. Secretary, Mr. R. H. Parker, Radio House, 
.31, Wilson Road, Smethwick, Birmingham. 


Anerley Wireless Society. 

An interesting and highly successful meeting 
was held at the Club's headquarters on Wednesday 
last, when a demonstration was given to the members 
by “R. M. Radio," a firm whose name is well 
known to every amateur. The lecturer dealt 
‘very thoroughly and comprehensively with the 
theoretical working of thermionic valves, and 
demonstrated a new production, a soft valve of 
peculiar mushroom design which gives many times 
the magnification of the ordinary " R” type, and 
which will, if properly used, enable an ordinary 
polarised relay and any good tape machine to be 
used for the reception of wireless messages. This 
was followed by some very useful notes regarding 
the successful erection and operation of amateur 
Stations, and finally the demonstration of a very 
fine set of instruments and a new 4-valve amplifier, 
which enabled the audience to hear, on the Club’s 
aerial, signals, the strength of which would have 
‘done credit to a foghorn. 
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The Secretary will be pleased to hear from anyone 
desiring particulars of membership. 

Secretary, Mr. F. Bailey, 14a, Weighton Road, 
Anerley. 


The Wandsworth Common Wireless 
Club. 


A most interesting and instructive lecture was 
given to the above Society by Mr. Turner (of the 
Edison Swan firm) on the subject of Thermionic 
Valves. The lecture was well attended, and with 
ths aid of several different types of valve the 
lecturer cleared up many of the more obscure 
points connected with the study of valves. Any 
persons who are interested in radio work will be 
heartily welcomed should they care to give a call 
on any Friday. after 8 o'clock. Applications for 
membership should be forwarded to Mr. H. F. 
Buckmaster, 59, Hendham Road, Wandsworth 
Common. 


Ilford and District Radio Society. 


A successful meeting of the above Society was 
held at 8 p.m. on June 8th. A set of rules was put 
forward by the Committee and accepted by all 
members present. After the business of the evening 
eight new members were elected to the Society, and 
a very interesting lecture was given by the Vice- 
President, Mr. Welch, entitled, ** The Condenser.” 
A short discussion followed, and & hearty vote of 
thanks was accorded to Mr. Welch. 

A meeting was held on June 22nd at the Society's 
permanent headquarters at Fuller’s United Electric 
Works, Ltd., Chadwell Heath, which room has 
been kindly lent to the Society by Mr. Fuller. As 
soon as permission is obtained the aerial is going 
up and apparatus will be installed. An interesting 
half-hour was spent at buzzer practice, and it was 
decided that the entrance fee should be fixed at 
half-a-guinea and the vearly subscription at half-a- 
wuinea.—Hon. Secretary, Mr. L. L. Vizard, 12, 
Seymour Gardens, Ilford. 


Southwark. 


It is proposed to form a Wireless Society 
(\mateur) for Southwark. Will those interested 
please write to Mr. J. R. Seabrook, 220, East 
Street, Walworth, S.E.17. 


Brondesbury. 


Mr. J. F. Stevens, of 119, Fordwych Road, 
Brondesbury, desires to get into touch with other 
amateurs in his district. 


A CORRECTION. 


On page 207 of the June 25th issue the photo- 
graph reproduced was incorrectly described as 
“The City of London School Wireless Society's 
Apparatus," The photograph should be described 
as a visit of the City of London School Wireless 
Society to the Handley-Page Aerodrome, at 
Cricklewood, where (by kind permission of Messrs. 
Marconi) the members inspected the wireless 
apparatus installed there. 
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NOT E.—This section of the magazine is placed at the disposal of all readers who wish to receive advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules.—(1) Questions should be numbered and written on one side of the 
paper only, and should not exceed four in number. (2) Queries should be clear and concise. (3) Before sending 
$n. their questions readers are advised to search recent numbers to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) AU queries must 
be accompanied by the full name and address of the sender, which is for reference, not for publication. Queries 
will be answered under the initials and town of the correspondent, or, if so desired, under a ** nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. 


.. G.B. (Persian Gulf).—(1) The field round & 
Fil coil will be as shown in the diagram given in 
ig, l. 


M oROUN CAS Ao. 


Fig. |. 


.. (2) Marconi valves have the connections to the 
various parts well separated ; therefore the holders 
will have no capacity effect. Valves of the French 
type have the four connections made to a four-point 
plug. This plug holder will have an extremely small 
cepa of ite own, which is negligible and which 

ill not affect the internal capacity of the valve. 
The capacity of a valve is not the same incandescent 
as when cold. 

(3) Possibly the Marconi Company could supply 
a soft valve of “N " type, which requires 50 volts 
on the anode. 
“2 (4) A small quantity of oil on the electrodes 
probably has a quenching effect similar to the 
&ction of the quenched gap, which quenches out 
the primary oscillation after one or two swings, 
and therefore reduces the secondary circuit damp- 
ing. Too much oil increases the spark resistance, 
thus causing a considerable energy loss. 


CONCERTS (Newcastle-on-Tyne) asks with 
regard to the split H.T. battery shown in connection 
with a two-valve amplifier circuit on page 68, of 
the issue of The Wireless World for April 30th, 1921. 

The portion B, of the H.T. battery is arranged 
merely to compensate for the voltage drop in the 
anode resistance R,, when the normal valve current 


is flowing. If this normal current is, say, 2 milliamp 
the volt drop = } x 50,000 — 1,000 = 37-5 volts. 
The part B,’ is the normal H.T. battery for the 
detecting valve in use. "Value of B, for any other 
conditions of your set can-easily be worked out by 
the above method. If the resistance of the 
primary of T is small, B, will be approximately 
the same voltage as B,'. 

TILAS — (Falmouth).—(1) Aerial circuit 
3,000 ms. Secondary (condenser 0-0006 míds.), 
8,000 ms. 

(2) Aerial circuit, 4,000 ms. Secondary un- 
changed, 

(3) Yes. 

(4) Connect the grid and filament of the first 
valve to the secondary condenser in place of the 
crystal, 

W.W. (Sutton).—(1) In order that a cylindrical 
coil may have the same inductance as a similar 
coil wound on a former of rectangular section it 
is necessary, to a first approximation, that the 


diameter of the cylinder should = 1:11 Vab when 
a and b are the sides of the rectangle. 

t (2) Omitting the aerial switching. arrangements, 
and similar details, Fig, 2 gives the type of circuit 


Idus T 
Fig. 2. 
S.E.W. (Wandsworth Common).—(1) The 
iron pipe will have no effect—provided the aerial 


wire is well insulated from it. There is no need 
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to earth the mast. It will be better to drop the 
mast into the timber to the ground level. There 
will be more support then. 

(2) Approximately 0:0015 mfds. for two sheets 
of foil separated by 1 mica and clamped very tight. 
For any condenser, multiply by the total number 
of spaces between the foils. 

(3) No. (At least two valves will be required 
for good readable speech. ) 

(4) Wind a 4” former with 4” of No. 22. 


ELECTRON (South Shields).—(1) Yes. ,Con- 
nect the blocking condenser across the H.T. 
battery as well as telephone transformer primary. 

(2) Assuming 6” of winding, the maximum 
wavelength will be 9,000 ms. 

(3) 3,0zs. of No. 32 on a former 6" long. 

(4) 5 plates, 2", x 1”, with 0-002" mica. 


A.C.D. (Rushden).—(1) As far as we can judge 
without a wiring diagram of the panel illustrated, 
the set is of quite good type, and not susceptible 
of any considerable improvement withput re- 
design for use with & greater number of valves. 

(2) The best value for the A.T.C. will depend 
on whether it is connected in series or in parallel 
with the A.T.I. As your illustration does not 
show, you will have to trace this for yourself, 
or inquire of the makers. If in series, the capacity 
should be about 0-005 mfds. If in parallel, not 
more than 0-001 mfds. 

(3) Using a condenser of 0-001 mfds., which will 
be desirable for such a long wavelength as 20,000 ms. 
the A.T.I. should be 16" x 8", wound with No. 30, 
if single layer; or 7” x 3” wound with No. 24, 
if a 5-pile winding is used. The latter is more 
difficult to wind, but would give better results. 


AETHER (Burton Joyce) asks.(1) for connec- 
tions for adding a T b R.N. A.S. amplifier to a set (of 
type not specified). (2) The purpose of the 0-4 jar 
condenser across the grid of the first valve. 

(1) See Figure 3. As you do not state the type of 
set, we will presuppose a crystal set. If you are 
already using valves a little alteration of theamplifier 
will probably allow the same batteries to be used for 
both, though this is not altogether desirable, 
as it tends to increased liability to “‘ howling.” 


T BATTERY 
TERMINALS 


Fig. 3. 
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(2) The purpose of the condenser appears to 
be for approximate L.F. tuning of the grid circuit. 
The value given is probably one arbitrarily chosen 
to give the best results with the transformer 
secondary of some already existing set. 

WIMBEACHO (London). 
air-cored L.F. transformer will probably give fair 
results. The winding ratios are about right, but 
a bigger former with larger grooves containing 
more wire would be much preferable. With the 
sizes you suggest results would be considerably 
improved by introducing some iron to the core. 

(2) The efficiency of an L.F. transformer is 
entirely independent of the wavelength of the 
signals. It will, however, vary somewhat with the 
note frequency. We cannot, however, predict 
from the data supplied what will be the optimum 
note for reception. 


arrangements are O.K., except that the telephone 
arrangements are not very good, as the currente 
from the two valves may not be in phase to assist 
each other. We should prefer to arrange a switch 
to throw the telephones into either of the valve 
anode circuits at will. This would, of course, in- 
volve putting the telephones on the positive side 
of the battery, which would make the use of a 
telephone transformer deeirable. 

(2) Subject to this, and the fact that you show 
no filament resistance for one of the valves, the 
circuit should be satisfactory, if you put a blocking 
condenser across the ae tras 

L 
be correctly made. 

(2) A L.F. amplifier will be the simpler, and 
probably more suitable for your purpose. A 
constructional article on L.F. magnifiers has just 
appeared in the magazine. With slight modifica- 
tion for H.R. telephones it will meet your require- 
ments. 

(3) We cannot say. 

(4) The wavelength will depend on the con- 
denser and loading inductance, which you do not 
mention. A 2’ frame is not of much use without 
several valves. 


say. Have you followed instructions as to the 
winding of the formers? Perhaps you have the 
sections opposing each other, either on one former 
or on the other. The set works well. 

(2) A valve set is oscillating when musical note 
spark signals are changed into a hiss, and it should 
be adjusted for this condition in order to receive 
C.W. Read R. D. Bangay’s book: ‘ The oscilla- 
tion Valve." 

F.E.W. (Wednesbury).—(1) Two coils in series 
on a P.M.G. aerial, 2,400 ms. 

(2) 2,500 ms. 

(3) Yes. Have you tried à potentiometer to 
the crystal, also & blocking condenser across the 
telephones. 

(4) Probably due to & break in the crystal 
circuit. 

E.F.H. (Epsom).— The long wave set recently 
described is quite suitable for spark signals. You 
may find it an improvement to use a grid condenser 
and leak. 
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CONSTANT READER (The Hague).—(1) We 
know of no special reason for this. The limit is 
100' single wire or 140' of twin wire. 

(2) This is simply LOCK, meaning that the 
buzzer key is held down continuously in that 
position. 

HOWLER (Harlesden) asks (1) How are the 
windings for H.F. intervalve transformers determined, 
and 4s there a formula for calculating windings 
to give maximum sensitivity on any certain wavelength. 
(2) In order to obtain marimum sensitivity on a 
wavelength of 1,000 ms. in radio-frequency amplifica- 
tion, it is proposed to wind on an ebonite rod 1j" 
diameter in eight slots 3." wide, and cut Y" deep 
and (to give fuirly good coupling) to connect alternate 
slots in series. What would be then the most efficient 
windings for both primary and secondary. (3) What 
ia the cause of a high-pitched howl when using more 
than three L.F. amplifications. (4) How can this 
howl be eliminated. 

(1) No; at present H.F. transformers are adjusted 
experimentally. 

(2) Try winding all sections full of No. 44 S. W.G. 
See amateur constructional articles appearing 
shortly on this subject. 

(3) Inter action—magnetic or electro static— 
between the L.F. transformer causes audible 
frequency oscillations to be generated. 

(4) It can nearly always be stopped by reversing 
the transformer connections. These should be 
methodically carried out. 


R.A.C. (Fulham) asks for a formula for calculat- 
ing wavelengths to which an aerial circuit can be 
tuned, having the A.T.C. (1) in series. (2) In parallel. 

(1) For small aerials only, such as allowed by 
the P. M.G., use the following :— 

(1) With no series condenser 

A = 1885 V LC wherein L = added inductance, 
and C = capacity of the aerial—usually about 
0-0002 míd. 

With series condenser. This reduces the capacity 
of the whole circuit. A = 18854 LC wherein C = 
resultant capacity of the aerial and tuning con- 
denser in series. 

(2) A = 1885, LC wherein L = added induc- 
tance and C — capacity of the two condensers in 
parallel, i.e., the aerial (0-0002 mfd.) and the tuning 
condenser. 

N.B.— These formule are approximate only, 
and must not be expected to give less error than 
5 to 10 per cent. 

G.W.B. (Northampton).—(1) The Postmaster- 
General, G.P.O., London. 

(2) Description, height, length and arrangement 
of aerial ; diagram of connections and wavelength 
of receiver. An ordinary permit does not cover 
the use of valves, for which you must make special 
application. You will have to furnish references 
and sign & declaration and pay 10s. 


G.R.H. (Elland).—(1) The circuit is O.K., 
but is the grid condenser and leak a good one ? 

(2) The set should work well ; have you followed 
the directions as to winding the pile inductance, 
and are the sections of the winding opposing each 
other 7 | 

(3) Huddersfield (Y.M.C.A.) Wireless Society, 


Hon. Secretary, Mr. F. Simpson, 3, Daisy Street, 
St. Andrew's Road, Huddersfield. 

(4) 1,000 ohms telephones are neither high nor 
low. Why not use 120 ohm with a good trans- 
former. 


“CRYSTAL ’’ (London).—(1) The Dutch 
concerts have now been carried on for some con- 
siderable time, and, as far as we know, are to be 
continued indefinitely. 

(2) When you give the range of your receiver 
as 1,000 miles you probably mean on signals from 
high power stations. If your ship is stationed 
anywhere near London you are not likely to get 
these concerts on crystal alone, as the transmitted 
power is quite small. 

R.B. (New Malden).—(1) The circuit is a very 
poor one. We strongly advise you to use one of 
the normal type, for which see Fig. 6, page 64, 
April 16th issue. 

(2) and (3) We cannot state the wavelength of 
the set or the constants of the components, as you 
do not give us either the diameters of the inductance 
formers, or the thickness of the dielectric of the 
condenser. 

(3) No particular resistance is desirable for 
telephony. The proper resistance to use depends 
on the nature of the set, and not on the purpose 
for which itis to be used. With a crystal a higher 
resistance than 300 ohms is desirable unless you 
use a telephone transformer. 


A.J.F. (Chippenham).—We should have been 
able to give you more accurate values for your 
coils if you had sent a sketch or description of the 
way you propose to connect up the various instru- 
ments you mention. If you are using two circuits 
and reaction, make the A.T.I. winding 5" deep of 
No. 24; closed circuit 34" deep, of No. 26; and 
the reaction coil 34^" deep, of No. 32. You should 
not be troubled with insufficient coupling if you 
are using basket coils. 


G.W.D. (Sydenham).—(1) and (2) The reason 
for the noises in both the cases you describe is 
probably intermittent oscillation of the set. In the 
neighbourhood of the critical reaction, very slight 
variations in such items as the voltage of the batteries 
are sufficient to start and stop oscillation. Your 
H.T. battery is probably not above suspicion. 

(3) A discussion of the relative merits of different 
methods of H.F. and L.F. amplification would 
take more space than we can spare in these columns. 
A L.F. amplifier, with an iron cored intervalve 
transformer, is generally the easiest type to add to 
an existing set and to handle, and it gives very useful 
results. 

(4) Most receiving valves are quite satisfactory 
amplifiers. The “ R” type is quite suitable for 
this purpose. 

C.C.M. (Bearsden).—(1) Various valves of 
the ‘‘ French " type are made, requiring different 
plate voltages. The common R type should not 
be run much above 100 volts. The B type can be 
run on higher voltages, as it is pumped harder. 

(2) It is very difficult to suggest a range, as so 
much depends on the efficiency of the sets and local 
conditions. Possibly 15 miles for telephony and 
30 for C.W. telegraphy. 
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C.F. (Cricklewood).—(1) Yes, fairly, but it 
is quite unnecessary to use heavy insulation on an 
aerial wire. 

(2) This can be done, if desired, but is not really 
necessary. An arrester gap between the aerial 
and earth leads will serve the purpose. 

(3) We regret that we have no exact information 
as to these windings, but think it is very unlikely 
that they are unsuitable. 

(4) An article on this subject is appearing shortly. 

GAUSE MAT (Newcastle).—(1) Both are 
useful circuits. It is doubtful if you have sufficient 
reaction coupling in your tuning arrangements 
on long waves, as the coupling inductance (2) only 
forms a small part of the total inductance of the 
aerial circuit. 

(2) Approximately, 0-0003 mfds. 

(3) 13,000 ms. without parallel condenser. 

(4) It would probably give better results con- 
nected, by means of the intervalve transformer 
described in place of the telephone transformer, 
in the anode circuit of the second valve. 

J.G. (Coventry).—(1) Tuning coil 4” in 
diameter wound for 8", with 8 ozs. of No 24. 

(2) Reaction coil 3" in diameter, wound for 
3", with 1} ozs. of No. 28. 

(3) Aerial series condenser 0-0005 mfds. variable. 

(4) The reaction coil need have no condenser 
&cross it. 

E.A. (Rhyl)—(1) and (2) We have no 
experience with this type of transformer, but 
think it should be satisfactory. As you wish to 
use thicker wire, it will probably be necessary to 
use 8 ozs. for the first winding, and 2 to 3 ozs. for 
the second winding. 

X.Y.Z. (Seaham) wishes to make three con- 
densers, two ordinary (0-001 mfds. and 0-005 mfda.) 
and one adjustable, and asks (1) How many pieces 
of tin foil, 14" round, go to make these. (2) How 
many 2" x 4” would make the same. (3) How many 
zinc plates, 4” round, cut in half, 2 mms. thick and 
1^. between moveable and fixed plates, go to make a 
0-0005 variable condenser. 

(1) Assuming the thickness of the dielectric 
as 0-005", use 4 rolls for 0:001 mfd. condenser, and 
16 for 0-005. 

(2) For 0-001 use 2 foils, and 6 for 0-005. 

(3) Approximately 16 fixed vanes and 15 moving. 

T.T. (South Shields).—(1) No particulars 
of the variable condenser it is proposed to use are 
given, therefore we cannot calculate the necessary 
inductance. For such a long range the frame should 
have not more than 20 turna. 

(2) Yes. 

(3) Useful for loud signals, but weak signals 
would not be so easily detected as with head 
telephones. 

TINFOIL (West Hampstead).—(1) Anv value 
round about. 0-001 to 0-002 mfds. 

(2) Approximately 0-00025 míds. 

(3) Assuming the area of overlap of the plates as 
15 sq. cms. and the thickness of the waxed paper 
0-005", the total number of foils should be 5. 

(4) Approximately 4,000 mhys. Wavelength 
on standard aerial barely 2,000 ms. 

L.H.P.W. (Covent Garden).—(1) See 
article on page 168 of the issue for June llth. 
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(2) Run the earth lead - bare wire—down 
outside the house. 

(3) You will probablv get most satisfactory 
results with & simple single valve reaction circuit. 
See recent articles. 

(4) With a crystal set on the P.M.G. aerial 
you will get ships and coast stations on 600 ms., 
and four or five stations on about 3,000 ms. With 
a single valve reaction set you will get other stations 


besides these on intermediate wavelengths. 


B.R. (Oxford).—(1) No. Strong signals 
required for loud speakers. 

(2) We have no particulars of these loud speakers. 

(3) We can only recommend you to try these 
things. We should be glad to hear the results. 

(4) Yes, if the aerial is large enough. 

Q.J.G. (Grigglestone).—(1) We are sorry we 
have no full details such as you require tp hand. 
The gauge of wire is probably about 24. 

(2) Nos. 14, 15 and 16, Vol. VIII. 

(3) No. 

(4) Results have been published in The Wireless 
World. 

H.O.N. (Callestick) asks in reference to diagram 
on p. 840, Vol. 8, No. 25, The Wireless World (1) 1f 
a single 150 H.T. can be used instead of two as 
shown. (2) Could a second pair of valvcs be con- 
nected up in cascade. (3) Do the values of H.T. 
and resistances for V24 valves require to be different. 
(4) Using for C.W. must a separate oscillation 
generator be used. 

(1) No. 

(2) Yes. With two separate H.T. batteries for 
each amplifier unit. 

(3) Yes. Less H.T., say 40 to 60 volts, for 
V24 valves. 

(4) Usual but not essential. 

J.D. (Chesterfield).—(1) and (3) The set 
shown is of somewhat clumsy and obsolete type. 
It will have a probable range of from about 3,000 ms. 
to 10,000 ms. We should strongly advise you not 
to build it, as at least equal results could be obtained 
with a three-valve resistance amplifier of normal 
type, using only one L.T. and one H.T. battery for 
all the valves. : 

(2) The set was designed for soft Audion valves, 
but would probably work fairly well with hard 
valves if you introduced grid leaks. 


G.C.B. (Wolverhampton).—(1) and (2) All 
these windings will be all right. but you could 
increase the diameters of the coils in the aerial 
cireuit somewhat and get longer wavelengths 
efficiently if you wished to. 

(3) Minimum a few hundred metres. 
about 3,000 ms. 

(4) Large bichromate cells could be used for the 
filament of a valve, but we should strongly prefer 
an accumulator, on the score of cheapness in running, 
cleanliness, and convenience. 


C.B. (Stoke Newington).— See replies to G.C.B. 
above, who has submitted the same circuit with 
the same windings. "Two míds. is too big for & 
telephone condenser. The value should be about 
0-002 míds. 

G.B.S. (Winscombe).—(1) The 
be quite correct. 
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(2) No. 24 wire will be quite suitable for all the 
coils, including the A.T.I. 

(3) A small condenser in the place shown dotted 
i» very useful to increase the wavelength of the 
aerial circuit. 

(4) It is quite immaterial which you use. 

K.F.H. (Walthamstow).—(1) The circuit 
should work quite well for spark and telephony, 
but will not receive C.W., as you are not using any 
reaction. 

(2) There is no ground for the belief that crystals 
have any particular advantage over other types of 
detectors for telephony. Any good spark receiver 
should be equally good for telephony. 

(3) Certainly; common H.T. and L.T. batteries 
may be used. For the principle of connections 
used, see various recent sketches in these columns. 

(4) These depend on the dimensions of the rest of 
the apparatus. The term * ratio of transformation" 
for a loose coupler is undesirable, as in such a 
circuit the volts induced are not proportional to 
the ratio of the number of turns : 

A, nay be 6” x 5” of No. 22. 

B, may be 5” x 3” of No. 24. 

C, may be 5" x 3' of No. 24. 
Coupling coil may be 40 turns of No. 22, on a former 
2]" in diameter. 

L.B.B. (Cape Town).—(1) We know of no 
formula of much use for the wavelength of a tuned 
H.F. transformer. The value depends too much 
on more or less indeterminate factors such as 
the capacities of the windings. 

(2) The circuit is quite good. There is no need 
for a loading coil in the plate circuit of the first 
valve. A telephone transformer would improve 
results. 

(3) If C and L be the capacity and inductance 


of the aerial, and L, is the loading inductance | 


required for a wavelength of A,. then 
Àa “= 1885 v C (L + La) 


(4) For aerials of P.M.G. size an inverted L is 
better than a T; for larger sizes neither has any 
particular advantage over the other. 3,20 wire 
will be somewhat better than No. 16. 


M.D.M. (Cricklewood).—(1) Either is quite 
good, but in general, inductive reaction is some- 
what the easier to arrange and handle. 

(2) For long waves resistance amplifiers are very 
£ood, but they give poor results on short waves. 
‘The transformer type is good for any wavelength 
if suitably designed for that wavelength, but the 
transformers require to be differently wound for 
different ranges of wavelengths. 

(3) No grid leak is shown in the diagram referred 
to because no grid condenser is used in the set. 
As there is no grid condenser there is evidently no 
necessity for a grid condenser leak. 

(4) Yes, if the baskets are slightly separated 
from each other. If they actually touch, capacity 
effects will be undesirably large. 


« ARC "" (Dundee).—(1) There is no formula 
applicable to the case of several basket coils con- 
nected in series, as the total inductance depends in 
an involved way on such factors as the thickness 
of the pegs on which the baskets are wound, and 
how closely the baskets are fitted together. 


(2) Over a long range of wavelengths such aa 
you give we should prefer the resistance type. 

(3) No single transformer would be suitable for 
such a large range, and the design of a complete 
set for the purpose is outside the scope of these 
columns—(compare reply 2). 

R.B.P. (Sedbergh).—(1) Yes. quite. 

(2) Coupler is too small for the range vou specify. 
Increase primary to 10” by 6”, wound with No. 24; 
and the secondary to 8” by 5", wound with No. 28. 

(3) Fairly satisfactory, but a higher resistance 
would be more efticient. 

(4) No; for the range of wavelength you specify, 
even with the windings we have given you, you 
will require at least 0-001 mfds. 

F.D.C. (Bristol).—(1) The scheme vou suggest 
is unnecessarily complicated. Use any one coil 
with a variable condenser as mentioned across it 
in the aerial circuit. This will tune the aerial 
circuit to values slightly above those which vou 
quote. 

(2) For the reaction coil use any one of the coils 
not in use in the aerial circuit, finding out by trial 
which gives tlie best results at diflerent wavelengths. 
You will probably find that at short waves the re- 
action coil should be a little bigger than the A.T.L, 
while at long waves it may be possible to use it 
considerably stnaller than the A.T.I. 

(3) Yes; but preferably only use small values of 
it, particularly at short wavelengths. 

(4) Circuit should be quite all right ; 
series condenser is not at all necessary. 


ANTENNA (Liverpool).—(1) Aerial is rather 
too small to give good results with a ervstal only, 
but you should get stations fairly near all right. 
Distance apart for the wires should be as large 
as possible. up to about 8’. 

(2) Circuit is wrong in nearly every particular ; 
see Fig. 4. page 756, January 22nd issue, and many 
other similar diagrams. 

(3) With this circuit your components would 
tune to about. 2,500 ms., but would be inefficient 
above about 1,000 ins., owing to your condenser 
being too large. 

(4) Quite suitable. 


“JACK EMMA’’ (Winchester).— The in- 
formation you require is rather scattered, and 
much recent work is still unpublished. You will 
find a good deal of information in the abstracts 
in the Radio Review, and Dowsett's recent book 
deals with the Einthoven galvanometer method, of 
which you appear to be thinking. The photographic 
method appears to be becoming obsolete, owing to 
its inconvenience. Very high speeds have been 
attained by chemical methods not based on photo- 
graphy, but the most promising work is being done 
with P.O. relays and high-speed inkers, in con- 
junction with specialised circuits of various ty pes. 


R.O.G.(Scarborough).—(1) It is quite possible 
for an amateur handy with tools to make a satis- 
factory receiving set. For reception without use 
of an outdoor aerial the type of set necessary is 
somewhat more complicated than a set to give 
similar results with an outdoor aerial. .À small 
transmitter can also be made by an amateur, 
i.e., one suitable for a range of about a dozen miles. 
On the other hand transmission for 150 miles 


but the 
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would require much more power than an amateur 
is allowed to use, and the construction of a suitable 
set would become too much of a workshop job 
for an average amateur to undertake. 

(2) There is no very suitable book available. 
You will find full working instructions for many 
types of receivers in the constructional articles in 
this magazine. 

(3) This will probably prevent you from getting 
a transmitting licence, but not a receiving. You 
will, however. be prevented from using certain types 
of circuit which would be liable to give interference. 


L.E.B. (Bradford-on-Avon).—(1) Quite satıs- 
factory, except that we should prefer the use of a 
telephone transformer, as the telephones are on 
the positive side of the H.T. battery. 

(2) About 4,000 ms. 

(3) It should be. 

(4) We doubt if you will get very much on 600 ms. 
situated where you are, as we cannot call to mind 
any such stations in your neighbourhood. 


T.P. (Peterborough).—(1) The set mentioned 
appears to be of quite good design, and should 
certainly be well made at the price quoted. 

(2) Yes. 

(3) We think the figures you give represent the 
approximate maxima for the set, and not the 
maximum and minimum. From the cut published, 
there appears no reason why the set should not tune 
down to 600 ms. as it stands. If it will not, the 
design is very poor. 

(4) Yes. 

F.H. (Sunderland).—.(1) We are not clear 
whether you mean range in miles or range in 
wavelength. If the latter, up to about 3,000 ms. 
If the former, it depends entirely on the power of 
the sending station, but you would not be likely to 
get anyone at more than about 500 miles. 

(2) To receive any station however large at 
4.000 miles on as small an aerial as. yours, you 
would require at least three valves, unless you 
possess considerable skill and experience. Also 
one H.T. battery, one L.T. battery, loose coupler, 
three or four condensers, valve holders, resistances, 
intervalve transformers, telephones, etc. 

(3) Yes. judiciously used, quite a good earth can 
be got. from wire netting laid on the ground. 

(4) The normal receiving licence fee is 10s. 


G.B. (Southfield).—(1) For critical work better 

results can be obtained with separate heterodyne 
if the number of valves in the receiver are not 
changed: but you would probably get better 
results with a 2-valve receiver on self heterodyne, 
than on a l-valve receiver with a separate hetero- 
dyne. 
(2) Cireuit suggested would probably oscillate. 
but it would he difticult to predict the wavelength 
range. We should prefer the more normal type 
with the grid and plate circuits separate. 

(3) It would be sufficient if vou made these 
coils with a few tappings on each. 

(4) You would get a beautiful howl ! 

C.M.L. (Brighton).—(1) Fairly well, but the 
design might be a good deal better. 

(2) Transformer mav be l oz. and 2 oz. of No. 44, 
wound on an iron core $” in diameter. 
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(3) Both the condensers may be blocks. The 
values given will probably be fairly suitable. 

(4) The core should be of soft iron wire, of fairly 
small gauge. 

H.W.D.—(1) Many ways are possible, but the 
simplest would be to use the additional valve as & 
L.F. amplifier, connected in by means of an inter- 
valve iron cored transformer, introduced im- 
mediately on the positive side of the H.T. battery. 
The telephones will, of course, be removed, and 
introduced in the plate circuit of the additional 
valve, preferably with a telephone transformer. 
For the method of using the same batteries for both 
valves see many circuits shown in this magazine. 


Below is a diagram of the R.N.A.S. Tb 
amplifier for which several readers have 
enquired. 
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SHARE MARKET REPORT. 


There has been very little business done in the 
Wireless Group during the last fortnight. 
Prices as we go to press, July Ist, are :— 
Marconi Ordinary i2. 5 9 
- Preference.. £2 5 O0 
T" Inter. Marine £1 6 3 
3 Canadian 4 6 
Radio Corporation of America :— 
Ordinary... .. .. .. 9 0 
Preference .. .. .. .. l0 6 
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THIS IS THE TRANSMITTER THIS IS THE RECEIVER 
which » use ^ our Concerts HAVE Y QU HEARD 


Wavelength 500 to 1200 metres 


ZUM Ue 2 LW. 


(Transmitted on 1,000 metres) 


EVERY MONDAY 


from 8—8.15 and 8.30—8.45 B.S.T. 


LISTEN IN aw M 


Improve your Reception & REREN 
LORS 


lf the times mentioned are not con- Bam 
venient we will transmit at other times Sees 


By Special Request. UO 


We hold a large stock 
of all parts that 
Design being Registered. | wireless enthusiasts Patent Applied For, 


Price of Transmitter TUUM E SAGT | 
sies Llanos: 210-00 eet without Valves DO : [0:0 


FOR FURTHER DETAILS apply to 


wea W.R.H. TINGEY sias Gris 


HAMMERSMITH. :: Specialist in Wireless :: LONDON, E.C.1 


PRICE 6D NET 


MITCHELL MANUFACTURED 
HIGH TENSION GENERATORS 


Are for real commercial use, consequently are free from the troubles experienced with ex-Government 
Machines, which were designed for Aircraít use. The range listed below are those constantly 
demanded, and a large range is in progress. 
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COOL RUNNING. SUBSTANTIAL BEARINGS. 
CARBON BRUSHGEAR. LARGE NUMBER OF COMMUTATOR 


= GUARANTEED FOR. SIX MONTHS. 
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PARTICULARS OF TYPE “ A” MACHINE. 
Giving 500 volts, 100 milliamperes at 3,000 r.p.m, similar to illustration 
but with a different type brush gear, and grooved pulley. Recommended 
for laboratory use, where short runs are required. Price each, £10. 


PARTICULARS OF TYPE “B.” 
Giving 500 volts, 150 milliamperes, at 2,000 r.p.m.  Specialiv 
recommended for ro-20 Watt Licenses, where runs would not exceed 
one hour at a time. Price each, £15. 


PARTICULARS OF TYPE "C." 

Commercial Generator, 500 volts, 200 milliamperes, speed only 1,500 
r.p.m. Wonderfully efficient. For long continuous running, maintaining 
a very low temperature. Heavily built. Ball bearings. As illustrated. 
Price each, £22 


Motor convertors, motor generators, transformers from 4 to 15,cc0 volts. Any frequencies or 
outputs. Wireless types with combined low and high tension windings a speciality. Range of 
certain sizes actually in stock. OUR PRICES ARE RIGHT. 


MITCHELL’S ELECTRICAL & WIRELESS Ltd., 


Great Britains Great Wireless Stores, 
188, RYE LANE, PECKHAM, S.E. 15. 


| OUR EXPERIENCE 


in the Manufacture of High and 
Low Tension Condensers for all 
Types of Wireless Installations 


IS UNIQUE 
IT IS AT YOUR SERVICE. 


All enquiries other than American 


should be addressed to (Department W.) 


DUCON WORKS, Goldhawk Rd., 
Shepherds Bush, London, W.12 


Telephone: - - HAMMERSMITH 1084. 
CONDENSER C? L° CONDENSER C9 L°) Telegrams: HIVOLTCON, PHONE, LONDON. 
Code : - MARCONI INTERNATIONAL. 


All American Enquiries to be addressed— 


DUBILIER CONDENSER CO. Inc., 217 Centre Street, New York. 
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A SIMPLE MACHINE FOR WINDING COILS 


JULY 23RD, 1921 


FORTNIGHTLY 


OF 


HONEYCOMB TYPE 


By W. FORBES Bovp. 


O those amateurs who believe in making 

their own apparatus, the tediousness 
and time taken in winding inductance coils 
has alwavs presented a serious problem. 

The following article describes a method 
of winding such coils quickly, symmetrically 
and without sides. 

Figs. 1 and 2 show the finished coils, one 
of them being mounted on an ebonite centre 
piece. 

In order to wind a honeycomb coil it is 
necessary to give the wire a regular lateral 
movement as the coil is rotated, this lateral 
movement giving the wire a wave formation 
so arranged that the second turn slightly 
leads or lags behind the first turn, and so on. 

At the end of a certain number of turns, 
say 25 turns, the wave formation of the wire 
exactly coincides with the first turn so that 
there are several thicknesses of wire between 
one turn and the subsequent coincident turn, 
thus reducing the equivalent self capacity of 
the coil to a very small value. 

If the lead or lag given to the wire is only, 
say, 1/100th part of the circumference of 
the coil, although the distance between 
coincident turns is increased, the distance 
between consecutive turns becomes less and 
the effect is more like a plain layer-wound 
coil, which has a high and undesirable 
equivalent self-capacitv. 


It has been found that a lead or lag of 
1/25th part of the circumference of the coil 
having an inside diameter of 14 ins. when 
wound in the manner to be described with 


Outside 


Fig. 1. Machine Wound Honeycomb Coils showing 


the formation of the wire. 


No. 36 S.W.G. wire gives good results, having 
approximately 1/16th of an inch between 
‘consecutive turns. 
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Fig. 3 shows a 
diagrammatic arrange- 
ment of the |) 
mechanism. oR 

A screwed spindle A 
is held between the 
centres of a lathe and 
on this spindle a wood 
boss B is clamped upon 
which the coil is to be 
wound. 

The spindle A drives 
another spindle C at 
right-angles to it 
through Meccano bevel 
wheels D, having a gear 
ratio of ] : 1. ! 

This spindle C is 
mounted on a wood 


base block which is 


A 
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Base-boara fixed Fo All bearings 
Slide - rest of LaFhe Shewn thus < 


Fig. 3. Line drawing of general arrangement. 
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3 Inches 


fixed to the bed of the Fe | 


lathe and is provided 

witha Meccano pinion Fig. 2. Two coils, one of them with centre ebonite disc and brass hollow screws 

E. havi ng 25 teeth for quick connection. 
3 LJ 


Lathe 
Centre pent 


Baseblock 
fixed fo 
Lathe Bed 


MACHINE FOR WINDING HONEYCOMB COILS 


The pinion E drives another Meccano 
pinion G, having 12 teeth, through a gear 
wheel F having any number of teeth ; con- 
venient stock sizes being 50 or 56 teeth. 

The pinion G is rigidly attached to a 
cranked shaft H, and by means of a connecting 
rod J and slider gear K the rotating motion of 
the crank is converted to a straight line motion. 

To the sliding gear K a pad L is fixed, 
which comes opposite to the wood boss B. 

All the material from the gear-wheel F 
to the pad L is fixed on a base-board which 
is attached to the slide rest of the lathe. 

The wire which is to be wound is brought 
over a small groove on the pad L, being 
fed as near as possible at a tangent to the out- 
side diameter of the boss B, and revolving 
the spindle A towards the wire, the pad I 


Is kept as near the work as possible without 
touching. 

After the coil has become 1 of an inch 
thick, the pinion E is unscrewed and moved 
along the spindle C, a flat on the spindle en- 
suring symmetry of winding. 

It is important that there should be no 
play or back-lask in the moving parts H, 
J and K, also that the wire be fed with a 
constant tension through a felt-lined clamp 
or similar device. 

It is also advisable to wind about 6 lavers 
of paper on the boss B before starting to wind 
the coil thereon, in order to facilitate the 
drawing off of the coil when completed. 

When winding, the writer keeps the shellac 
brush touching the coil with one hand and 
with the other hand moves the slide-rest 


Fiq. 4. 


Photogra ph of general arrangement, 
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screw which is constantly screwed away 
from the boss B as the coil increases in 
size. 

Fig. 4 shows the general arrangement, the 
photograph being taken without the lathe. 

The crank in the illustration has a throw 
of } of an inch which makes the coil the 
same thickness, but it is an easy matter to 
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have a set of cranks to make coils of different 
thicknesses although the writer favours the 
standardisation of coil thickness and making 
coils of varying diameters for different 
inductance values. 

If coils of larger inductance are required, 
several coils of 3-inch outside diameter are 
mounted together and connected in series. 


TELEPHONES—II. 


By Parr R. Coursey, B.Sc., F.Inst.P., A.M.I.E.E. 
(Continued from page 228.) 


A: has been indicated in the first instal- 
ment of this article, any material having 
the necessary slight conductivity and high 
contact resistance will serve the purpose of the 
“semi-conductor " there referred to, but differ- 
ent materials will obviously differ in their 
effectiveness in this direction. Some show 
these large adhesive forces much better than 
others, and in particular lithographic stone, 
slate, agate, gelatine film, some kinds of paper, 
hard wood and similar materials will usually 
show the effects well, but a great deal depends 
upon the state of the surface of the material, 
and success or failure often. depends upon this 
detail. A good polished surface is necessary 
in order that the metal electrode may be in 
the closest possible position relative to the sur- 
faces of the material. 

The above list is not intended by any means 
to be an exhaustive one of these materials, and 
almost any substance that is not either a metal 
or a very good insulator will show these 
effects to a greater or less degree. Interesting 
experiments can easily be carried out to 
investigate different materials in this con- 
nection, and to determine their relative value 
for these purposes. . 

These electrostatic forces may be made 
use of in a number of different wavs, but an 
application of considerable interest to wireless 
engineers is to the construction of another 
tvpe of loud-speaking telephone. One way 
in which this result may be achieved consists 


in making up the semi-conducting material 
in the form of a cylinder having a metal 
core—which serves to form the fixed electrode 
designated by B in the preceding diagrams— 
which can be rotated by some suitable motor 
such as clockwork or a small electric motor. 
Such a cylinder is indicated diagrammatically 
at A in Fig. 5. Round the surface of the 
cylinder a thin metal band BB is laid, one end 
being attached to the centre of a diaphragm 
and the other fastened to a spring S so as to 
retain it in tension. The cylinder is driven 
round in the direction indicated bv the arrow. 
When an attractive force is set up between the 
metal band and the surface of the cylinder 
there is an increase in the friction between 
them so that the moving cylinder drags on 
the band and hence deflects the diaphragm. 
A variable voltage applied between the metal 
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band and the metal core of the cylinder will, 
therefore, produce corresponding movements 
of the diaphragm, so that a sound wave will 
be set up having a form corresponding to 
the waveform of the voltage applied to the 
apparatus. 

Since the attractive force is very small for 
small voltages, it is desirable to apply a steady 
polarising voltage to the apparatus, and to 
superimpose the variable voltage upon it. 
The attractive force increases with applied 
voltage somewhat as indicated by the curve 
of Fig. 6, so that the steady or “ polarising "' 
voltage should bring the apparatus approxi- 
mately to the condition represented by the 
point V, so that the variations of voltage 
superimposed upon the voltage V will not 


VOLTAGE 


Fig. 6. 


only cause much larger changes of force 
than were they applied alone, but the changes 
of force will be much more nearly linearly 
related to the voltage changes, an obviously 
desirable condition if speech distortion is 
to be avoided. 

The polarising voltage may be derived 
from a suitable battery joined in series with 
the transformer or other source of the variable 
voltages applied to the apparatus, but when 
the instrument is used with a valve amplifier, 
as is frequently the case, the H.T. battery 
which supplies the valve mav, at the same 
time, furnish the necessary polarising voltage 
by a suitable arrangement of the circuits. 
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One possibility is shown in Fig. 7, and others 
can evidently be made up on similar lines. 
In this diagram T is the input transformer 


Fig. 7. 


connected to the grid of the valve V. This 
transformer may be connected on its primary 
(or input) side to the microphone, telephone 
line, or other source of voltage variations 
that it is desired to reproduce acoustically 
by the loud speaker, or it may be fed from the 
anode circuit of another valve in the usual 
manner of a transformer-coupled multi- 
stage note magnifier. The anode circuit 
of the valve includes the usual H.T. battery 
Bs, which in this instance is joined in series 
with the choke coil L, so that the variable 
anode current of the valve will produce voltage 
variations across the ends of this choke. 
The above-described arrangement of loud- 
speaking telephone is represented at A, and 
is shown as connected across the combined 
choke and H.T. battery. The battery 
B, thus normally provides the steady polarising 
voltage for A, and when the valve is magnify- 
ing up variations applied to its grid, these will 
be superimposed upon the steady voltage of 
B, by the action of the choke coil. 

To turn the whole instrument into a 
loud-speaking telephone the diaphragm to 
which the metal band is attached should 
be provided with a suitable horn or trumpet 
so that the movements of the diaphragm 
will set a greater volume of air into motion 
and produce a louder sound. 

In the apparatus as demonstrated at the 
lecture above referred to, the bodv of an 
ordinary violin was used as the vibrating 
diaphragm, and the metal band was directly 
attached to it. The strings and other 
attachments were removed from the violin 
and the rotating cvlinder (in this case of 
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agate) was mounted across the instrument. 
The resulting sounds emitted by the violin 
very faithfully reproduced not only music 
from a violin played in another room of the 
building, but also: speech, the latter with 
remarkable clearness, and with entire absence 
of the muffled sounds frequently given by the 
usual forms of loud-speaking telephone. 

By arranging the semi-conductor in the 
form of a disc with a metal back, a loud 
speaking telephone can be made up resembling 
very much the conventional arm of phono- 
graph, the disc of semi-conductor taking the 
place of the record, and the metal brush 
resting on its surface attached to the diaphragm 
replacing the usual needle and reproducer. 
Similar apparatus may also be adapted to 
telegraphic recording, by utilising the varying 
friction between the metal and the moving 
cylinder or disc to actuate a pen working on 
the usual syphon recorder principle. 


Fig. 8. 


It is not essential that the semi-conductor 
should be in the form of a rotating cylinder 
or disc, as implied in the above descriptions, 
but, if preferred, the semi-conductor may be 
stationary, and merely its metal core may 
revolve. A number.of applications of the 
apparatus as arranged in this form are described 
by Messrs. Johnsen and Rahbek in their 
patent specifications.* 

‘The modification of the above described 


arrangement of loud-speaking telephone, when 


 * British Patents 144761, March 6th, 1919 (Patent 
accepted June 7th, 1920) : 146747, September 6th, 
1919 (Patent accepted July 15th, 1920). 
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the metal alone is rotated is indicated in 
Fig. 8. In this diagram C is a metal cylinder 
around part of which is wrapped the band 
of semi-conductor A, which is coated with 
a metal electrode B on its outside surface. 
In this case the semi-conducting band must 
be flexible, and may conveniently be of 
gelatine film in this instance. The metallic 
connection B on the outside of the band 
may be of tinfoil, gold leaf or other similar 
flexible metallic body. Certain kinds of 
paper will also show these effects, and may 
be used to replace the gelatine film band 
of the arrangement of Fig. 8. In this 
diagram the end of the band B is joined to 
the diaphragm D, which is provided with the 
horn H to magnify the sounds. ‘The spring 
S maintains the band B in tension, and the 
battery B, provides the polarising voltage 
for the apparatus to get it to the sensitive 
point in its working curve. The apparatus 
is for the sake of example shown as connected 
up to the transmitting microphone M, 
through the step-up transformer T, so that 
the sounds spoken to M will be reproduced 
in a magnified manner from the horn H. 
The step-up transformer T should have a 
large step-up ratio of turns, since the apparatus 
is almost entirely a voltage-operated device 
and requires only an extremely small current. 
The “load”? on the secondary of T is 
therefore an extremely small one, and a 
large ratio of the turns in the primary and 
secondary windings of the transformer can 
therefore usefully be employed without 
undue loss of effective step-up ratio. 

Other ways of use of the instrument as a loud 
speaker will be obvious to the reader, the one 
here shown being merely illustrative of how 
it may be emploved. 

Further as regards the properties of the 
semi-conductor A, whether used as a cylinder, 
disc or band, it may be noted that, as pointed 
out in the patent specifications, the essential 
requirements are that the material should 
have a high contact resistance with metallic 
bodies placed in contact with its surfaces, but 
that its internal conductivity should be rela- 
tively good. Such materials are essentially 
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not “insulators,” in the true sense of the 
word, as has already been indicated in the 
earlier. parts of this article. This interior 
conductivity is probably derived in part, at 
least, from moisture absorbed from the 
atmosphere, or naturally present in the 
materials, but the materials should be quite 
" dry " in the ordinary sense of the word, 
and in particular their surfaces should be dry 
or the contact resistance will be lowered, 
and the effects spoilt. | 

To further emphasise this difference 
between the internal and the surface con- 
ductivity of the material the following 
simple experiment may be noted. "Take 
a piece of ordinary slate sheet—say about 
J in. thick, and apply tinfoil sheets to both 
sides, smoothing the foil well into contact 
with the surface of the slate. The current 
passing through the slate under a voltage of 
200 or so can then be measured by means of 
a sensitive mirror galvanometer. "Ihe re- 
sistance of the slate can thus be found knowing 
the value of the voltage applied to it. Next 
moisten the contact surfaces of the slate with 
water, and again press the tinfoil into contact 
with the material, taking care that sufficient 
water is used only to moisten the actual 
contact surfaces. “Che remainder of the slate 
should be quite dry. A second measurement 
of the current passing through the slate from 
the same supply voltage will indicate a much 
lower resistance. This is practically the 
internal resistance of the slate slab in question, 
since the contact resistances have been largely 
eliminated by moistening the surfaces. 

The need for maintaining the surfaces of 
the cylinder or band used in the loud-speaking 
telephone in a quite dry condition will thus 
be evident, since the small amount of moisture 
deposited "by breathing on the cylinder is 
often sufficient to destroy its proper action. 
The surfaces must also-be kept free from dust, 
and for this purpose a cleaning brush, such as 
X in Fig. 8, may, with advantage, be fitted 
so that the surface of the cvlinder is kept 
cleaned as it rotates. A similar arrangement 
could, with advantage, be fitted to Fig. 5. 
Cleaning the surfaces of the semi-conductor, 
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and of the metal electrodes with alcohol, is 
recommended if the friction falls off due to 
their becoming greasy. 

To illustrate the above-mentioned large 
difference between the contact resistance of 
these materials, and their true internal 
resistance, the following measurements may 
be quoted. ‘They were carried out with two 
pieces of slate—one being ordinary grey slate, 
and the other having a pronounced green hue 
—in the manner outlined above. An H.T. 
battery of dry cells was used to supply the 
voltage, and the currents flowing through the 
material were measured by means of a sensitive 
mirror galvanometer. The thickness of the 
grey slate was } in, that of the green 
specimen was } in. and the area of the 
tinfoil electrodes was approximately 4 square 
inches in each case. The measurements 
made—(1) with the tinfoil electrodes dry and 
pressed into contact with the dry surfaces 
of the slate ; and (2) moistened with water 
and similarly pressed into contact, are set out 
in the table below. Care was, of course, 


GREY SLATE SPECIMEN. 


Ratio of 
Res?stances. 


State Resistance. 
of Contacts. 


94 megohms 
60,000 ohms 


GREEN SLATE SPECIMEN. 


Ratio of 
Resistances. 


State Resistance. 
of Contacts. 


380 megohms 
470,000 ohms j} One 


taken that the surfaces of the slate were not 
moistened at any parts other than under the 
foil, so as to obviate undesired leakage of 
current round the edges of the material. 

‘These figures mean that, with these 
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particular specimens when dry, the voltage drop 
in their interior when they are subjected to an 
applied voltage of say 400 volts, will be less 
than a volt, and that therefore almost the 
entire applied voltage is dropped on the 
contact resistance. Referring again to Figs. 
3 and 4, in the first instalment of this 
article, this means that the parts VV, of 
Fig. 3, and VV, of Fig. 4 will be even 
less than there shown, being in fact only a 
small fraction of | per cent. of the whole 
applied voltage 7. 

The above figures also serve to further 
emphasise the importance of maintaining 
the working surfaces free from all moisture if 
good results are to be secured. 

Another interesting arrangement of this 
apparatus as a loud-speaking telephone, is also 
shown in the patent specification. A sketch 
of the arrangement there described is given 
in Fig. 9. In this modification the rotary 
part is the metal disc C, which is mounted 
on the vertical spindle S and driven round by 
a suitable motor, like a gramophone record. 


Fiq. 9. 


The semi-conductor A with its metallic 
backing B is in the form of a narrow strip 
mounted on the end of the needle N, which is 
held in a holder much resembling that used 
on an ordinary gramophone. ‘The diaphragm 
D, in front of the horn H, is actuated by the 
lever L pivoted on knife edges K, against 
which it is held by small springs just as in 
the case of an ordinary gramophone sound- 
box attachment. 

A further modification of the apparatus 
of particular interest in connection with 
the reception of Morse wireless signals, but 
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of no value for telephonic reproduction, is 
disclosed in the second of the patent specifica- 
tions referred to above. It is stated that by 
the use of this modification “ wireless signals 
may be reproduced with such enormous 
intensity that they may be heard for miles." 
The essential details of the suggestion are 


indicated in Fig. 10. 


Fig. 10. 


A large diaphragm D is used, and is pro- 
vided with a horn H to intensify the resulting 
sounds. This horn is only shown in part 
in the diagram, and may, of course, be of any 
convenient size. The diaphragm is provided 
at its centre with a small contact arm Z, 
which can move over either a contact or an 
insulated section, according to the position 
of the diaphragm. This contact is indicated 
at X, and the adjacent insulated segment at 
Y. The diaphragm is coupled at its centre 
to the end of the flexible metallic band B, 
encircling the cylinder of semi-conducting 
material A, with its metal core C, to which 
one of the connections is made. ‘The spring 
S serves to maintain the band B in tension 
round the cylinder A. The whole apparatus 
is supplied by the terminals TT, with a 
voltage derived from the signal, by some such 
arrangement of amplifying valve as has already 
been described in Fig. 7, and a high resistance 
R is inserted in the circuit to regulate the 
rate at which the cylinder A is charged up 
on the application of the voltage, and hence to 
control the rapidity with which the tension 
is applied to the band B and the diaphragm 
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is set in motion. When the diaphragm is 
deflected outwards to the right, the contact 
arm Z passes off the conducting contact X 
on to the insulated one Y, so that the instru- 
ment is thus disconnected from the source 
of voltage. The charges that have been 
accumulated on the cylinder A are then 
dissipated through the shunting high resistance 
R,, so that after a definite time interval the 
apparatus is discharged, the friction between 
A and B falls to normal, and the diaphragm 
returns to its undeflected position, making 
contact between X and Z, and enabling 
the whole cycle to be repeated again. ‘This 
will occur many times per second, so that 


the diaphragm and horn will emit a musical 
tone of dehnite pitch. ‘This pitch is, of 
course, largely dependent upon the size of 
the diaphragm D, and the inertia of the parts 
attached to it, but it can also be adjusted — 
within limits by regulating the variable con- 
denser C, and resistance R, shunting the 
instrument, and the resistance R in series with 
it. 
(To be concluded.) 


Correction.—In the first instalment of 
this article, on p. 228, the page reference at 
about the centre of the right-hand column, 
should be 226 instead of 5. 


MY EXPERIMENTAL SET 
By E. E. Hart. 


HE set consists of a three-valve audio 
frequency amplifier, “with the ‘usual 
connections. ure 
The amplifier is seen at the bottom 
right-hand corner of the photograph, the 
switches on the front enabling either one, 
two or three valves to be used. 

Referring to the main portion of the 
Cabinet, the arrangement, from right to left, 
is as follows. The first instrument is a 
variable condenser of 0-001 mfd., connected 
either in series or parallel with the A.T.I. 
bv the first double-pole switch. 

The second switch changes over from the 
long wave set to an inductively-coupled tuner 
for amateur wavelengths. The first tapping 
switch controls the reaction coil, and the 
second the A.T.I. 

The box-like instrument seen behind the 
switches is the tuning inductance, with the 
reaction coil sliding therein on the left. 
Extra inductance is added to both tuner and 
reactance when necessary, and these extra 
coils are fixed to the back of the cabinet. 
The wavelengths obtainable vary from 600 
to 20,000 metres. 

The wavemeter between the telephones 
gives readings from 500 to 2,000 metres. 
As the aerial used is onlv 15 ft. high one end 
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and 20 ft. the other, abnormal results cannot 
be expected. With two valves, all the high- 
powered European stations can be read with 


ease, and with the third valve working many 
of these can be read anvwhere in the room. 


SOME USEFUL GRAPHS AND TABLES FOR 


WIRELESS 


AMATEURS 


By Jas. F. Herp, A.M.Inst. R.E. 


HE wireless amateur—and not infre- 
quently the wireless professional—is 
often under the necessity of finding the 
approximate inductance of a cylindrical coil 
of wire of given dimensions—a very common 
tvpe of wireless inductance. 
For such calculations text books usually 
quote the formula 


L = (nDnfl . (1) 

Where l is the axial length of the coil, 
in centimetres, D is the diameter in centi- 
metres (from centre to centre of wires), 
n the number of turns per centimetre length 
of coil, and L the inductance in C.G.S. units 
or centimetres, when dividing by 1,000 will 
give an answer in microhenries. 

This is only true, however, for a coil 
where l is very large compared to D, and if 
this condition be not fu filled the formula 
becomes 

L oues = (Dn)? X lx k . (2) 
where k is known as Nagaoka's factor and 
has the value 


2 1 
1 —0421P 10-125 (^) — 0-015625 (7) 
(3) 


l 
The working out of this formula ts verv 
tedious, and the appearance of it frequently 
frightens the none too mathematical reader.* 
The formula can, however, be rendered 
much less formidable by a tabulation of values 
of k, and can be made still simpler by multi- 
plying these values by z?, and dividing bv 


* Editorial. Note—The expression here given for 
the factor k is part of a formula for inductance 
calculations usually attributed to A. Russell not to 
Nagaoka [A Russell, Philosophical Magazine, 13. 
p. 445, (1907).] The formula is more accurate for 
long coils than short ones. Nagaoka's expressions 
lor k for short coils are very much more complex 
than the one here given, but it is possible to put a 
simpler short coil formula due to Rayleigh and 
Nivens into a form suitable for combination with 
Nagaoka's formula (equation (2) above). For 
details of this transformation see P. R. Coursey, 
Proceedings of the Physical Society of London, 34, 
pp. 155--167, August, 1919. 


the 1,000 necessary to obtain an answer in 
microhenries. 
The formula, thus modified, becomes 

Loses = (Dn)*x Ux F (4) 

where the value of the factor F depends 

D 

d 

from ‘Table I, (p. 263), or the curves of Fig. 1. 


upon the ratio —, and can easily be found 
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Inductance of a cvlindrical coil, 7 centi- 
metres long, D centimetres diameter, wound 
with n turns per centimetre of length, 


micrehenries 777 ( Dn) $54 l X F 
where F is found trom Table I or Fig. 1. 


As an example, take a random case of a 
coil, 16 cms. long, 10 cms. diameter, wound 
with No. 25 $.W.G., S.S.C. wire approxi- 
matelv 18 turns per cm. 


0 
Here ^ = » = 0-625, and from Fig. ] 
j 
F.-0:0077. Substituting in equation (4), 
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and working out by ordinary arithmetic the 
answer is 3,991 microhenries, or working 
by slide rule, approximately 4,000 micro- 
henries. Using the same data and working 


TABLE I. 
Rato | Æ asin | Ratic| Z as ın 
AM Equaticn | ZY7. | Equation 


0-05872 
0-0 5187 
0-0 4657 
0:0 4236 
.0:0 3607 
0:0 3156 
0:0 2816 
0:€ 2 551 
0:0 2 335 
0:0 2159 
0:0 2006 


0:0987 

0-09465 
0-09081 
0:08724 
0°08389 
0-08095 
0°07782 
0:07509 
0°07256 
0°'07C18 
0:06795 


cn 


N 
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out equation (3) by four figure logarithms, 
the answer is 3,991 microhenries, so that the 
accuracy of F as given by Table I or Fig. ] 
Is quite sufficient for practically every ordinary 
purpose. 

Tase II. 


1G ns pev Cenfimelre 


Si» pA sk | Dc bie A 
NO 


Table II gives the approximate number 
of turns per centimetre of length that can 
be obtained with (a) single silk-covered and 


(4) double silk-covered wire of the range of 


gauges such as might be used for coils under 
various circumstances. The exact dimensions 
of these types of wire may vary slightly 
according to the particular thickness of insula- 
tion used by different makers, but the figures 
of Table II are of average exactitude, and 
of sufficient accuracy for most practical 
purposes. Enamelled wire is of approxi- 
mately the same overall size as single silk- 
covered. 


The relations. between capacity and in- 
ductance, and the resulting wavelength 
represent another set of problems frequently 
before the wireless worker—amateur and 
professional. "These relations are, of course, 


Wavelength = a Constant v Inductance x Capacity 
(Wavelength) ? - 
(Constant)? x Inductance 


whence Capacity 


(Wavelength)? 


and Inductance = (Constant)? x Capacity 


The value of the constant depends on the 
units in which capacity and inductance are 
expressed. These usually are, in practice, 
microhenries for inductance and either jars 
or microfarads for capacity, when the constant 
has the value 207 = 62-83 for capacity 
in jars and 1,885 for capacity in microfarads. 

Although the working out of these equa- 
tions is quite simple—particularly with a 
slide rule or logarithms—most wireless 


. workers find it an advantage to have a quick 


method of solution, and this is provided by 
the abacs of Figs. 2 and 3. 

The method of procedure should be clear 
from the “ Instructions for Use" accompany- 
ing each, and can best be illustrated by a 
few random examples. 

As an instance, find the wavelength 
given by a circuit of 250 microhenries 
inductance and 2 jars capacity. 

Multiplying capacity and inductance we 
get the product 500, as the “LS” or ** Mic.- 
Jars” value, doubtless familiar to readers 
who had any wartime connection with the 
Naval services. Opposite 500 on the left 
scale of Fig. 2, we read 1,400 metres, which 
Is the approximate wavelength. Four figure 
log tables give an answer of 1,405 metres. 
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SOME USEFUL GRAPHS & TABLES FOR WIRELESS AMATEURS 


Similarly, find the inductance of a coil 
required to be used with a condenser of 
0-0015 microfarads to give 1,000 metres 
wavelength. Opposite 1,000 on the right 
scale of Fig. 3 we estimate the value 
0-286. Dividing 0-286 by 0-0015 we get 
approximately 190 microhenries, while 
working with four figure log tables gives 
188-5. 

It is also advisable to consider cases where 
the values are beyond those shown on the 
scales, e.g., find the wavelength given by a 
circuit of 1,000 microhenries and 0-0025 
microfarads. The product is 2:5, which is 
100 times 0-025 of the left-hand scale of 
Fig. 3. Opposite 0-025 we estimate 
298, which multiplied by 10 gives approxi- 
mately 2,980 metres. 

Lastly, find the capacity, in jars, necessary 
to give 5,000 metres wavelength in conjunc- 
tion with 2,500 microhenries inductance. 


~ 


Opposite 500 on right-hand scale of Fig. 2 
read approximately 65 which is one hundredth 
part of the required “LS” value. Divide 
6,500 by 2,500 we obtain 2-6 jars, which 
is approximately correct. 

These principles can, of course, be extended 
indefinitely, the above examples no doubt 
sufhcing to make their application clear. 


Unirs AND SuB-Uurrs oF CAPACITY AND 
INDUCTANCE. 
Capacity :— 


1,000 centimetres — 1 jar 
900 jars — ] microfarad 
1,000,000 microfarads = 1 farad 


Inductance :— 


] microhenry 
1 millihenry 
|] henry 


1,000 centimetres = 
1,000 microhenries = 


1,000 millihenries = 


PROCEEDINGS OF 
THE WIRELESS SOCIETY OF LONDON 


An ordinary general meeting of the Wireless 
Society of London was held at the Royal Society 
of Arts, John Street, Adelphi, W.C.2, on Monday, 
June 27th, 1921. 

In the absence of the President the chair was 
taken by Mr. A. A. Campbell Swinton, at 8 p.m. 

Mr. A. A. Campbell Swinton: I am sorry 
that the President (Dr. J. Erskine-Murray) is ill 
in bed and consequently is unable to be present, 
and I have been asked to take the chair in his 
absence. I will call upon the Hon. Secretary to 
read the minutes of the last meeting. 

The Hon. Secretary then read the minutes of 
the previous meeting, which were duly confirmed. 

Mr. A. A. Campbell Swinton : There will be 
no ballot for new members to-day. This is the last 
meeting of the session, and although the Committee 
has approved two names for election to the Society, 
it is thought best to postpone the ballot for them 
until the next meeting, because otherwise they 
will be asked to pay a subscription a long time 
in advance of the new session. 

I have to announce that the following wireless 
societies have become affiliated to this Society : 
The Corinium Wireless Society, which I under- 
stand is established at Cirencester; The West 
London Wireless Society, and the Sutherland and 
District Amateur Radio Society. 

I will now call upon Mr. Coursey to read the 


paper by Lieut. Edes on “ The Design of Resistance 
Coupled Amplifiers,” and afterwards Mr. Coursey 
is kindly going to give us an experimental demon- 
stration of the * Piezo-Electric Properties of 
Rochelle Salt Crystals," showing interesting modern 
applications of an ancient electrical discovery. 

Mr. Philip R. Coursey: I feel somewhat at. 
a disadvantage this evening in reading a paper 
that has been written by someone who is not in 
this country, and with whom I have not had an 
opportunity of discussing the subject. The author 
of the paper is, I believe, stationed in Egypt, 
and he submitted it primarily as a contribution 
to the discussion on Mr. Maurice Child’s paper, 
which was read before the Society some few months 
ago on the subject of Resistance Coupled Amplifiers. * 
As, however, the paper is rather long for a dis- 
cussion only, it was felt that it might be read as 
& separate paper. 

In his covering letter Lieut. Edes states that. 
"he is enclosing some remarks on resistance 
coupled amplifiers, which may possibly be of 
interest. As pointed out in the course of these 
remarks there is, I believe, often some miscon- 
ception as to the exact method of functioning 
of this type of amplifier, in particular it is only on 


* See The Wireless World 8, pp. 543-552, October 
30th 1920. 
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rare occasions that one sees laid down a clear 
differentiation between the properties of ampli- 
fication and rectification.” 

The part of Mr. Child’s paper to which Lieut. 
Edes is here referring is a section in which it is 
stated, "that with this instrument [i.e., the one 
Mr. Child described] used as it is with ES4 valves, 
which have similar characteristics to the well- 
known French valve, the process of rectification 
is more or less distributed, or can be distributed, 
over the whole six valves." 

Lieut. Edes continues in his letter : 

“ À proper appreciation of the exact electrical 
processes involved would enable designers to 
produce instruments which, without in any way 
being more complicated, would give a considerably 
increased efficiency. The whole problem is to 
choose suitable constants for the amplifier." 

He further says that he was much interested 
in the reports of the Wireless Society, which were 
published on October 30th and November 13th, 
and still more 80 in the discussion that followed. 

I am afraid that Lieut. Edes' paper is rather on 
the mathematical side in parts, which makes it a 
little bit difficult to treat adequately when reading 
it as a paper. It is more in the nature of a con- 
tribution that can be studied better when printed 
than it can by any oral exposition. However, 
I have had a few sheets copied out, giving the 
leading equations and diagrams of the paper, 
and these, I think, have been distributed, 80 that 
I will now just run briefly through a few of the 
points and try to indicate the essential features of 
the paper to you. 

The paper was then read, and the derivation of 
some of the equations indicated on the blackboard. 
(See The Wireless World, June 25th issue, page 233- 
237 for the paper.) 

The paper was discussed by Messrs. Maurice 
Child, R. E. H. Carpenter, C. F. Phillips and A. A. 
Campbell Swinton, and a brief reply was made by 
Mr. P. R. Coursey who stated that the remarks 
of the various speakers would be transmitted to 
Lieut. Edes so that he could reply to the questions 
that had been raised. His reply will be printed 
with the report of the discussion in The Wireless 
World, and in the Journal of the Society. — (See 
subsequent issue of The Wireless World for this 
report.) 

Mr. A. A. Campbell Swinton: I will now 
call upon Mr. Coursey to give his demonstration of 
the “ Piezo-Electric Properties of Rochelle Salt 
Crystals." 

Mr. Philip R. Coursey : As the paper that we 
have just discussed was rather a short one, I have 
been in communication. with Mr. MacMichael as 
to the possibility of filling up the remainder of the 
evening with something more interesting than 
mathematics. I was rather fortunate in connection 
with that in being asked by Mr. E. Kilburn Scott last 
Wednesday to help him with a demonstration at a 
meeting of the Faraday Society held that evening. 
Mr. Kilburn Scott has recently come over from 
New York and brought with him the apparatus 
[I have here this evening which was loaned to him 
by the Western Electric Company of America. 
Mr. Kilburn Scott has passed on to me the apparatus 
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to show this evening, which I hope to be able to 
do in conjunction with a valve amplifier. The 
amplifier was not used at the Faraday Society 
demonstration last Wednesday, but it makes the 
effects much more striking. 

Piezo-electricity is the electrification of any 
material by pressure. It is, I believe, closely 
related to pyro electricity, which is the generation 
of electricity by heat. The terms are applied to 
effects shown by certain substances —and in par- 
ticular by a large number of crystals. If these 
materials are warmed they become electrified at 
their ends, and if they are pressed they become 
electrified also. 

The actual discovery of these effects I am afraid 
] have not been able to trace. I have been told 
that Theophrastus, about 300 B.C., referred to 
pyro-electricity, and I have a definite date of 1703, 
when some Dutch chemists described the 
piezo phenomena. This is coming down to com- 
paratively modern times. Anyway, we are fairly 
safe in describing it as 200 or 300 years old, and 
probably a great deal more. 

Like the electrostatic effects which were described 
at the Institution of Electrical Engineers by Johnsen 
and Rahbek. a short time ago, we have here another 
case of an old discovery, which, in the light of 
modern knowledge, has some useful application, 
and in that respect it has a certain amount of 
interest. 

The Rochelle salt (that is a crystal of Rochelle 
salt) can be grown artificially to quite large sizes. 
Rochelle salt is a tartarate, and has the formula, 
C,H,O,Na K.4H,O. If a crystal of this material 
is twisted slightlv its two ends become positively 
electrified, and its centre part negatively and, 
under favourable circumstances with a good crystal, 
quite a moderate force may generate as much as 
200 to 300 volts. The resistance of the crystal is, 
however, very high, so that the amount of energy 
which it is possible to get out of it is very small. 
Similarly, the reverse process will take place if a 
voltage is applied to the proper points of the 
crystal, and minute movements of the crystal will 
be set up. It is hoped that these properties may 
be of use for certain cases of deafness where the 
actual nerve is not destroyed, by inserting one of 
these crystals inside the ear and connecting it to a 
receiver secreted somewhere inthe person's clothing. 


In order to show up these effects I have here a 
crystal of the flat kind, similar to the one that 
I exhibited just now, which is mounted between 
two aluminium pressure plates, with a third 
plate at one end, fitted so that it can have a 
gramophone needle fastened to it. If this com- 
bination is placed on a gramophone record, in 
place of the usual sound-box, it will generate 
currents in accordance with the speech sounds. 
The vibrations of the needle produced by the record 
set up twisting stresses in the crystal, which give 
rise to the voltages between the electrodes. 

An interesting part about it is that it is not lke 
a microphone of the ordinary sort, which merely 
modulates an external current, but the whole ot 
what you hear is being generated by tke crystal 
and amplified up for reproduction by the loud- 
speaking telephone. 
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[A demonstration was then given of the 
apparatus on exhibition, using the crystal as 
a gramophone reproducer, and a 3-valve 
amplifier and loud.speaking telephone, to 
render the results audible to the audience]. 

You may notice that there is a little distortion 
somewhere, but I think it is amplifier distortion 
rather than crystal distortion. . 

It will reproduce Morse just as well as music. 
I have one of the Wireless Press Morse Instruc- 
tional gramophone records here, and I think you 
can see from that it does not matter what sort of 
sound you give it to reproduce. 

I think, also, that I may be able to show you 
the reverse effect in which the application of a 
voltage reproduces the sound. Here I have one 
of the same crystals that has been mounted up 
in a similar way between two aluminium plates, 
but with a piece of parchment clamped between 
and plates twisted to give a slight torsion to the 
crystal. Around the centre of the crystal is a 
tinfoil band, and the two outside ends are con- 
nected together. If we apply a modulated voltage 
between the end plates and the tinfoil band, the 
slight movements of the crystal make this parch- 
ment vibrate and reproduce the sound. It is not 
very loud partly because I have not sufficient voltage 
to apply. as I have just tried the effect with a 
transtormer that was available and as it worked 
I thought 1 would show it this evening. It has 
a step-up ratio of about 50: 1, and I have 
put a step-up microphone transformer in series 
with the primary winding. I have got four dry 
cells in series with the primary of the microphone 
transformer, which is connected to an ordinary 


microphone. For convenience I have put the. 


microphone at the end of a long flex so that it 
can be taken outside the room so as not to hear 
the person speaking. I am afraid the articulation 
is not perfect partly because the crystal container 
is rather a large box, and, therefore, has rather a 
low natural note of its own so that nothing above 
300 or 600 cycles comes through very well. I 
have no doubt that the arrangement could be applied 
to a different form of apparatus to give better 
articulation, and, if the transformer were more 
suitably designed it would give better resulte. 
A power transformer is hardly the best thing to 
put in a microphone circuit, but I think you will 
hear that the articulation is ut least understandable. 
[A demonstration of the apparatus was then 
given and words spoken to a microphone 
outside the room were clearly reproduced by 
the crystal. The sounds were not very loud, 
but could be clearly heard some distance from 

the apparatus]. 

] do not think I have much more I can say about 
this apparatus this evening, except that it is obvious 
that à smaller crystal would have a higher period 
of vibration and would be easier able to transmit 
higher notes without distortion. 

I hope in the near future to be able to write up a 
more complete description of the apparatus, and 
of the wav in which it can be used, which I hope will 
be published in The Wireless World in due course. 

Mr. A. A. Campbell Swinton: 1 am sure 


we are all delighted with this admirable demonstra - 
tion of a very remarkable phenomena. My 
impression is that this effect was used in this 
country in the war for submarine signalling. I 
do not think it has been published and I don't 
know if I am giving any secrets away, but my 
impression is that Sir Joseph Thomson made a 
series of experiments using these crystals for im- 
parting vibrations to water, and also for picking 
them up again for signalling between submarines. 

Mr. P. R. Coursey : I think they have also been 
used for investigations on explosion pressures, 
because the crystals are very rapid in their response, 
and there is no distortion. 

Mr. A. A. Campbell Swinton : They used a 
crystal immersed in water with some form of 
registering galvanometer, and when the explosion 
takes place the sound waves come through the 
water and produce a record. Distances can be 
determined with extraordinary precision. Several 
observing stations are used, and knowing the 
velocity of sound in water records are made of the 
receipt of the signals from the different places. 
The position where an explosion took place can then 
be determined to within a yard or two. I believe 
an apparatus of this kind was probably used. 

We are all delighted to see the experiments so 
beautifully carried out. I would like to ask Mr. 
Coursey whether he used a resistance amplifier 
or a transformer amplifier.— ( Laughter.) 

I would ask for another vote of thanks to Mr. 
Coursey for what he has been able to show us.— 
(4 pplause. ) 

As you are probably aware this is the closing 
meeting of the Session, and I am asked to say 
something on the subject of club rooms, but I 
wish the President were here to say it. This is a 
matter that has been on the mind of the Committee 
very seriously for a long time. As you will know, 
we have been trying to arrange something with the 
Institution of Electrical Engineers, but the 
Institution of Electrical Engineers have had 
difficulties with the Government with regard to 
the return of their premises. They expected to 
get back there immediately after the Armistice 
was signed but have only just succeeded in getting 
possession again within the last few weeks, and the 
building is still in a state of chaos to a large extent. 
The Committee of the Society hope, however, that 
before we meet again that something will be 
arranged. I cannot say more than that. The 
President has been giving the matter serious atten- 
tion, I know. and he might have been able to tell 
you more than I am able to. It is unfortunate he 
is confined to bed. Consequently, I do not know 
whether he has been able to arrange anything since 
the last Committee meeting (which was about a 
week ago), but vou can be assured that everythin: 
that is possible is being done with regard to tha. 
matter. It is really rather absurd that all the 
small wireless societies should have their own place 
and this Society should not have a home. 

I think that is all to be said. We will meet 
again in the beginning of October, and notices 
will be sent to you in due course. 

The meeting terminated at 9.25 p.m. 
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WIRELESS TELEPHONE DEMONSTRATION 


N Thursday morning, July 7th, a 

lecture and demonstration on wireless 
telephony was given at the Polytechnic, 
Regent Street, W.1, to mark the occasion 
of the installation of a wireless station in 
connection with the Electrical Engineering 
Department. 

The chairman, Mr. E. K. Studd, 
President of the Polytechnic, opened the 
demonstration with a brief mention of the 
purpose of the installation of a wireless 
set. He explained that during the years 
of the war the Polytechnic took a share in 
the training of wireless recruits for the Forces, 
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principle of action of the wireless telephone. 

At the conclusion. of the lecture the 
audience was invited to adjourn to the roof 
to inspect the aerial during the interva! 
which remained before the reception of the pre- 
arranged wireless telephony from the Marconi 
Station at Chelmsford. “Two transmissions 
were made to enable all the members of the 
audience to listen in with the large number 
of telephones provided for the purpose, 
as shown in the photograph. ‘Two Marconi 
engineers were present to conduct the 
reception. 

After the transmission. of telephony, the 
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The room where the Demonstration took place showing how the telephones were arranged for the audicnce 
to listen in. 


and it was felt that this important branch of 
electrical engineering should not be neglected 
by the Polytechnic in its educational syllabus. 

‘The chairman’s introduction was followed 
by a lecture by Mr. J. W. Turner, on wired 
and wireless telephony. 

‘The audience showed great appreciation of 
Mr. ‘Turner’s clear exposition of the general 


time signals from Paris were listened for at 
11.40, and watches were checked by the signals. 

In proposing a vote of thanks to those 
responsible for the demonstration the chair- 
man specially thanked the Marconi Company 
for their interest shown. ‘This appreciation 
was suitably responded to by the representative 
of the Company present: 
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NOTE.— Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless 

Clubs and Societies. Such reports should be submitted without covering letter in the exact form in which they 

are to appear and as concise as possible, the Editor reserving the right to edit and curtail the reports if necessary. 

The Editor will be pleased to consider for publication papers of unusual or special interest 
read before Societies. 


The Wireless Society of London. 


On the afternoon of Monday, June 27th, 1921, 
a visit to the Experimental Station of the Radio 
Communication Company, at Slough, was arranged 
for members of the Society. The party, which 
included a number of ladies, left Kingsway, W.C.2. 
by motor charabanc at 2.15 p.m., and were conveyed 
direct to Slough. 

Interesting demonstrations were arranged by 
Messrs. N. Lea (Chief Engineer of the Company ). and 
J. Ree of the Company's 1} k.w. synchronous rotary 
spark ship installation, and of the receiving and 
emergency gear used in conjunction therewith. 
The complete transmitter is of the panel tvpe. 
the apparatus at the back being enclosed by ex- 
panded metal doors, which allow of ready access to 
all parts. The rotary converter and its synchronous 
spark gap is mounted in the lowest part of the 
panel, with the spark gap opening forward for 
ease of adjustment. The automatic starter (of the 
Igranic type) is mounted on the panel, and is 
controlled by push buttons on the operating bench. 
À wavechange switch is provided, giving 3 or 4 
waves as required, and the coils and connections 
to this switch are so arranged that both primary and 
secondary circuits are simultaneously tuned by 
one movement of the handle, and the coupling is 
also adjusted beforehand to the correct value for 
the wavelength in use. 

For emergency purposes. a motor driven com- 
mutator of the Wilson type is employed. which 
excites the main oscillation circuit of the set. so 
that auxiliary tuning is required on changing over 
from the power to the emergency set. This change- 
over is effected by a small rotary switch on the 
operating bench. A lever on the panel serves to 
cut out the rotary spark and replace it by a small 
fixed spark gap for the emergency working. 

The receiver, of the single valve type. covers a 
tuning range up to 10,000 metres, while the addition 
of a small second unit enables the range to be 
extended to at least 20,000 metres. Additional 
amplifying valves can be added as required. 

A novel feature of the receiving set 1s the provision 
of a window showing through it a scale indicating 
the wavelength of the secondary circuit. A pointer 
moves over this scale under the control of the 
variable condenser, and the scale itself is changed 
automatically by the switch controlling the in- 
ductance tappings, so that the wavelength to which 
the secondary circuit is tuned can always be read 
off at a glance. <A buzzer is provided for tuning 
the aerial circuit into resonance with the secondary 
for any particular wavelength to which it is desired 
to set the apparatus. 

A demonstration was also given of a 25 k.w. are 
transmitter, of the Elwell-Poulsen type. and the 
Various water circulating motors, anode rotation 
motor, and other auxiliaries controlled auto- 


matically by the starting panel were shown in 
operation in detail. before the arc was actually 
struck. The arc was then put into operation, and 
when burning steadily put about 44 amperes into 
the aerial. The relay keys, controlled by the 
small kev on the operating bench, served to short 
circuit part of the aerial loading inductance, thus 
changing the wavelength slightly for the signals. 

A few of the effects of the high frequency fields 
surrounding the aerial tuning inductance were also 
demonstrated. 

An experimental valve radiotelephone trans- 
mitter was shown in operation, and the quality 
of the articulation obtained could be judged by 
listening in at a small receiving set in a hut separated 
some little distance from tho main building. 
Both music and speech modulation were demon- 
strated and excellent articulation obtained in all 
cases. 

At the conclusion of the demonstration the 
party proceeded to Windsor where tea was served 
at the Castle Hotel. Mr. F. Hope-Jones as chair- 
man proposed a vote of thanks to the Radio 
Communication Company. and in particular to 
Messrs. Lea and Ree for the able way in which 
they had carried out the demonstrations. <A 
suitable reply was made by Mr. Lea. 

A vote of thanks to Mr. Hope-Jones was proposed 
by Mr. L. McMichael, to mark the appreciation 
of the members for the trouble he had taken in 
arranging the details of the outing. 

At the conclusion of the repast the party returned 
to London, arriving there about 7.15 p.m., in time 
for the evening meeting. which was held at the 
Royal Society of Arts—(see page 265 in this issue 
for Proceedings). 


Newcastle and District Amateur Wireless 
Association. 


(Affiliated with the Wireless Society of London.) 


Secretary, Mr. Colin Bain, 51, Grainger Street, 
Newcastle-on-Tyne. 

The Society held its annual general meeting 
on June 27th. at which ofticers were elected. 

A balance sheet for the past twelve months 
was made out by Mr. Burdis. This was submitted 
and accepted by the members as correct. A 
voluntary subscription list was started under the 
name of '' Instrument Fund." It is open to mem- 
bers to give a small sum weekly in order to help 
to acquire some necessary instruments for per- 
manent installation in the Club-rooms. Arrange- 
ments are being made for a monthly series of 
demonstration lectures during the winter months. 
Members are urged to read papers before the 
Society. Members have recently re-erected the 
Club aerial substituting phosphor bronze ^*,, 
for the No. 14 aluminium previously used. 
Spreaders three feet wider than the old ones were 
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also fitted. The length was increased 12 feet 
(double). The result is very satisfactory to every- 
one. Members should note that. subscriptions are 
now due (July Ist) to 1921-1922. 


Birmingham Experimental Wireless Club. 
(Affiliated with the Wireless Society of London.) 
Hon. Secretary, Mr. Frank S. Adams, 110, Ivor 

Road, Sparkhill, Birmingham. 

A meeting was held on Friday, June 10th, at 
the Digbeth Institute, Birmingham, 26 members 
being present. 

The chair was taken at 8 p.m. by the President, 
Mr. A. L. Lancaster. The minutes of the previous 
meeting having been read and confirmed, the 
Hon. Secretary announced the affiliation of the 
Club with the Wireless Society of London. 

The President then called upon Capt. J. Ryan, 
M.C., to deliver his lecture on ‘ Wireless in the 
Field." Capt. Ryan described the systems of 
radiotelegraphic communication used by the 
British Army during the military operations in 
France, and gave many interesting details of the 
types of instruments and the purposes for which 
they were used. On concluding, the lecturer was 
accorded a hearty vote of thanks. Major J. 
Danielson, Officer Commanding Royal Corps of 
Signals (T.F.) Birmingham, then addressed the 
meeting, thanking the members for the reception 
given to Capt. Ryan and himself. 


Woolwich Radio Society. 

(A ffl iuted. with the Wireless Society of London.) 

Hon. Secretary, Mr. H. J. South, 42, Greenvale 
Road, Eltham, S.E.9. 

The monthly general meeting of the above 
Society took place on June 24th at the Woolwich 
Polytechnic at 8 p.m. There was a good attendance. 

Mr. W. L. McPherson, B.Sc., Vice-President of 
the Club, gave a very interesting paper on " Simple 
Valve Circuits,” which he illustrated by means 
of many very clear diagrams on the black board. 

After the discussion a hearty -vote of thanks 
was proposed by the Chairman, Mr. W. T. Jones, 
which was heartily responded to. 

Threenew members were elected at the end of the 
meeting. making 15 in the last two months. 

The next general meeting will be held on August 
26th, it having been decided to abandon the one 
for the last week in July. The Society, however, 
will continue to meet every Thursday evening 
during July at the Old Mill, Plumstead Common, 
for experimental work, and new members will be 
heartily welcome there. 


Wireless and Experimental Association. 

(Affiliated with the Wireless Society of London.) 

Hon. Secretary, Mr. Geo. Sutton, A.M.I.E.E., 
18, Melford Road, S.E.22. 

At the meeting on June 22nd, Mr. G. Horwood 
reported receiving Constantinople, Bermuda, Anna- 
polis and Glace Bay on a single valve. 

Magnetic storms were discussed, and the Secretary 
gave some experiences of his. 

Mr. H. Kloots gave the meeting another instal- 
ment of Einstein, which was received with rapt 
attention by even the most junior members. 

At a meeting of the Association on June 29th, 
the Secretary read a postcard. from Mr. Hunter, 
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& member, who claimed to have read G.N.F. 
without any wireless apparatus. The fact that 
he was standing just outside the station may have 
had something to do with it. Mr. Sutton and Mr. 
Kloots discussed squirrel-cage motors, and Mr. 
Knight gave some handy hints on the care of valves. 
Mr. Voigt dealt with electrostatic attraction 
between metals and semi insulators. 


Bradford Wireless Society. 
(Affiliated with the Wireless Society of London.) 
Acting Secretary, Mr. N. Whiteley, 8, Warrels 

Terrace, Bramley, Leeds. 

A meeting of the Society was held in the Club- 
room at 7.45 p.m. on July 1st, with the President, 
Mr. C. Wood, in the chair. 

The minutes of the last two meetings were 
duly read and confirmed, after which four members 
were elected. 'The Chairman then called upon 
Mr. Eskdale to give his lecture upon “ The Care 
and Maintenance-of Accumulators.” In a very 
clear manner the lecturer dealt with the theory, 
working and charging of accumulators, and also 
defects and their remedies. At the close of the 
lecture there was a general discussion, following 
which, a vote of thanks was proposed by Mr. 
Liardet, seconded by Mr. Daniels, and carried 
unanimously. The meeting then adjourned to 
the instrument room where the Society's Receiving 
Apparatus was in operation. 

Notice to Members.-—]t has been arranged to 
hold special Morse classes at 7.30 p.m. on the even- 
ings of the Society's meetings. We hope there 
will be good attendances. 


Folkestone and District Wireless Society. 
(Affiliated with the Wireless Society of London.) 


Hon. Secretary, Mr. H. Alec S. Gothard, 
A.M.I.R.E., 8, Longtord Terrace, Folkestone. 

On Thursday, June 16th, at their Headquarters 
in Christ Church Road, Folkestone, the above 
Society gave a Public Demonstration in long- 
distance telegraphy and telephony. The lecture 
room was packed to its fullest extent, and, un- 
fortunately, over 30 people were turned away. 

Owing to the unavoidable late arrival of the 
Chairman, the Hon. Secretary (Mr. H. A. S. 
Gothard), took the chair. The Chairman opened 
the demonstration with a short address. 

The wonders of wireless telegraphy and telephony 
were fully demonstrated on home-made apparatus. 
Messages from ships passing in the Channel were 
audible all over the room, also land stations in 


America, Norway, France, Germany, Holland 
and England ,were received. 
At 8.15 the demonstrator (Mr. A. G. Mills) 


tuned in the Dutch Concert, the audience listened 
with great interest to the enchanting strains of 
‘Tales of Hoffman." Later a lady sang, and then 
Part I of " Lohengrin " was received. The most 
remarkable feature was that messages were received 
on a home-made set, constructed by Mr. A. G. 
Mills (Vice-Chairman). With the exception of 
the Loud Speaker, very kindly loaned by Messrs. 
S. G. Brown, Ltd., everything was the work of 
the enthusiastic amateur. The set is the last 
word in finish and ingenuity. 

The Hon. Secretarv, in his opening remarks, 
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said the object of the demonstration was to get 
the people of Folkestone interested in the science 
of wireless telegraphy and telephony. The Society 
had need of new members, and after that evening's 
demonstration he hoped a number of the audience 
would join the Society. (Applause.) Continuing, 
he hoped that, in order to convince the audience 
in the wonders of wireless telephony, the demon- 
strator would be able to tune in the Dutch Concert. 
This feat was extremely difficult even with most ex- 
pensive and well-constructed apparatus, owing to 
the low power with which it was transmitted. 

Mr. A. H. Ullyett, the Chairman of the Society, 
spoke regretting his absence during the earlier part 
of the evening. 

After Mr. Mills had picked up the Dutch Concert 
and made it audible to those present, Mr. Ullvett, 
on behalf of all, thanked him very much for the 
entertainment. He thought the experiment had 
been a great success. (Applause.) Mr. Mills 
briefly returned the thanks, and said he hoped 
there would be a rush to join the Societ y. 

The Society's thanks were due to Messrs. S. G. 
Brown, Ltd., who very kindly loaned one of their 
Loud Speakers for the occasion. 

Full particulars of the Society may be obtained 
froin the Hon. Secretary, 


North Middlesex Wireless Club. 
(A filiated with the Wireless Society of London.) 


Particulars of the Club may be had from the 
Hon. Secretary, Mr. E. M. Savage, Nithsdale. 
Eversley Park Road, Winchmore Hill, N.2I. 

A meeting of the North Middlesex Wireless 
Club was held on June 29th, at Shaftesbury Hall. 
The greater part of the evening was devoted to 
Morse code practice, two " classes" being held, 
one using a low note buzzer for slow workers, 
and the Club’s loud speaker was connected to the 
aerial for the fast readers. "This proved highly 
successful, and although it had been intended 
to "shut down" the buzzer work at 9 o'clock, 
it was continued at the request of those concerned. 


Leicestershire Radio Society. 
(A filiated with the Wireless Sociely of London.) 


A general meeting of the above Society was 
held at the Vaughan College, on July 4th, Mr. 
C. T. Atkinson, President, in the chair. This 
being a half-yearly meeting, the President delivered 
a short address followed by a discussion on the 
business to hand. It was decided to co-operate 
with the Loughborough College Wireless Society 
at their invitation in research work. This will 
open a new era for members to take an interest 
in, and provide closer investigation. 

Unfortunately the lecturer for this evening 
was unable to attend, and the President asked 
Mr. J. W. Pallett to finish the portion of his previous 
lecture on "' Marconi Spark Transmitters,” which 
was omitted on May 9th owing to meeting being 
closed before he had time to finish. 

The President thanked Mr. Pallett for this, 
which had provided a very interesting subject, 
and a sincere vote of thanks was passed. 

The meeting closed at 9.45 pan. Applications 
for membership and all other matters relating to 


the Society's business should be addressed to the 
Hon. Secretary, Mr. Jos. W. Pallett, 59, Dulverton 
Road, Leicester. 


Dartford and District Wireless Society. 

(Affiliated with the Wireless Society of London. 

Full particulars of the Society are obtainable 
from the Hon. Secretary, Mr. L. Burcham, 
‘* Gouzeacourt," Chestnut Avenue, Oulton Broad. 

The usual fortnightly meeting of the above 
Society was held on Friday, July Ist, 1921. at 
Dartford Grammar School. The minutes of the 
previous meeting were read and confirmed, and 
various items in connection with wireless trans- 
mission and reception discussed. A crystal set 
was brought up for test on the Society's acrial. 

The chief item for the evening was a paper 
given by the Han. Secretary on " The Elwell- 
Poulsen System of C.W. Transmission," illustrated 
by lantern slides. 

The paper was divided into 4 sections, viz. :-— 

(1) Historical introduction. 

(ii) Practical long distance wireless telegraphy. 
(ui) Aerial structures. 

(iv) Important long range stations. 

Additional reference was also made 
Wireless on the spark system. 

The historical section dealt with the early 
research of Prof. Maxwell, Dr. Hertz, Sir Oliver 
Lodge, and Signor Marconi in connection with the 
theory of wireless. 

The second section was devoted to the use of 
the electric arc for continuous wave transinission, 
photographs being shown of the apparatus used 
and the methods of connection. The aerial struc- 
tures of various stations were shown with the 
details explained as to the manner in which they 
were erected. 

Photographic slides of the exterior and interior of 
Horsea, Lyons, Home and Honolulu stations 
were exhibited, the whole series of slides. 47 in 
number, proving to be of great interest to those 
present. 

All persons interested in wireless and desirous 
of becoming members are invited to communicate 
with the Hon. Secretary and Treasurer, Mr. E. C. 
Deavin, 84, Hawley Road, Wilmington, Dartford. 


Lowestoft and District Wireless Society. 

On June 2Ist a lecture was given on " The 
Construction of Receiving Apparatus No. 1" by 
the Secretary, the full constructional details of 
a crystal receiver were given, with detailed sketches 
on the blackboard, and various pieces of Appana 

At a meeting of the Committee on June 21st 
four new members were admitted to the Society, 
and a proposal was put forward to hold a field 
day on Saturday, July 9th, and the Secretary was 
instructed to prepare a scheme before the next 
meeting. 

On June 2Sth a lecture was given on Valves 
by Mr. Trent, the lecturer illustrating the subject 
bv numerous diagrams, which was thoroughly 
appreciated by all present. 


Stockport Wireless Society. 


The above Society still continues its activities, 
and considerable progress has been made in the 
past half year. The winter session at the Technical 
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School having expired, the Society now holds 
its meetings at its old Headquarters, Crossley’s 
Café, Market Place, Stockport, on Wednesday 
evenings, commencing at 7.30. 

On Wednesday, June 29th, an extraordinary 
general meeting was held. The Secretary reported 
that headway had been made despite the trying 
times, and he commented upon the loyalty of the 
members, and said that there was no reason why 
the Stockport Society should not be one of the 
foremost in the country. 

The balance sheet was then presented and ap- 
proved, and a hearty vote of thanks for the useful 
and esteemed services rendered to the Society 
by the Secretary and Treasurer was accorded 
to both gentlemen The appointment of officers 
then took place. Vice-Presidents, Mr. A. Roberts, 
Mr. H. Fildes, M.P., and Mr. W. A. Shaw; 
Chairman, Mr. A. Roberts. The Secretary and 
Treasurer, Messrs. J. J. McLachlan and W. 
Pickford, were both re-appointed. The Committee 
consists of Messrs. R. Ryder and R. H. Jackson, 
who were re-appointed, and Messrs. C. Froggatt, 
Barlow and Corner. Auditors re-elected, Messrs. 
Barlow and Joule. Librarian, Mr. Ryder (Jnr.). 
An Advisory Committee was appointed to draw 
up details for the purchase of the new receiver, 
and a syllabus of lectures was presented and 
accepted. A new time table was also agreed 
upon, and various other questions affecting the 
future welfare and prosperity of the Society were 
discussed. The meeting closed with a vote of 
thanks to the Cha:rman. 

Mr. J. J. McLachlan, the Hon. Secretary, 13, 
Slade Lane, Levenshulme. would be glad to give 
particulars of the Society to anyone interested, 
and desiring to join the Society. The present is 
a unique opportunity for anyone wishing to acquire 
a good knowledge of the theory of wireless. and 
new members are particularly desired in order to 
extend still further the scope of the Society. 


Blackpool and Fylde Wireless Society. 


Mr. J. C. Doog is the Hon. Secretary, Seventh 
Avenue, off Broadway, S. Blackpool. 

Mr. Sharples, the Chairman of the Blackpool 
and Fylde Wireless Society, extends a hearty wel. 
come any Thursday evening to members of other 
Clubs when visiting Blackpool, to present them. 
selves at the Society's Headquarters, The Waldorf 
Café, Church Street, a few doors lower than the 
Winter Gardens. 

This Society is desirous of keeping the weekly 
meetings on during the summer season, and con- 
sidering the numerous counter attractions there 
is always a fair attendance of enthusiasts. 

Mr. Victor Sharples was the recipient of the 
news of the great fight approximately some 13 
minutes after the result. It was received in 
French and immediately translated. Mr. Sharples 
mentioned this to prove to the outside public 
that amateur wireless enthusiasts were doing more 
than playing at the work, and Blackpool public 
are now beginning to give the local Society a little 
more support and consideration. Mr. Sharples 
would like to know if it would have been at all 
possible for to have got special permits to have made 
the news of such big events public. 


.method of coupling 
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This question is asked on account of the big 
crowd that began to congregate round the station 
on Saturday night. It was a natural thing to 
do, as the publie know nothing of the restrictions 
and secrecy placed upon all stations. 

Mr. Sharples was kept busy informing the people 
that no news could be made public. 

During the past month lectures and demonstra- 
tions have been given by Messrs. Ball, Blackburn, 
Taylor. Frost, and C. V. Sharples, all of which have 
proved most interesting, in spite of the hot weatlier 
and Blackpool's attractions. 


Kensington Wireless Society. 


Headquarters, 2, Penywern Road, S.W.5. Hon. 
Secretary, Mr. W. H. McMillan, 288, Earl's Court 
Road, S.W.5. i 

A meeting of the above Society was held on 
June 22nd, when the President, Captain de A. 
Donisthorpe, gave a very interesting lecture on 
“ Some Undiscussed Points on Thermionic Valves.” 
He demonstrated a new type of valve of his own 
design, with an umbrella-shaped plate with which 
he claims to obtain greater efficiency than with the 
usual tubular shaped plate. in which the electrons 
passing from the filament to the plate are to some 
extent repelled out of the ends of the tube. He 
also demonstrated the * Thermagnion " combina- 
tion of a magnetic field with à triode, and showed 
the electrons in a soft valve following the path of the 
field of a magnet held near it, the blue glow arrang- 
ing itself on the magnetic lines of force. 

After the lecture à demonstration was given 
of the working of a Morse Recorder. 

Meetings have been arranged for the first Thurs- 
day and the third Tuesday in the month at 8.30 p.m., 
except during August. The Secretary would 
be glad to hear from wireless enthusiasts in the 
neighbourhood who would like to join the Society. 


Southend District Wireless Club. 


This Club was formed in May last, and meets 
at the Technical Institute, London Road. 

At the weekly meeting held on Thursday. June 
23rd. Mr. Plaistow gave a very interesting des- 
cription of his receiving set, and described a novel 
which he uses. Various 
questions were then asked by members, after which 
Mr. Dudley read a short paper on “ Oscillating 
Circuits and How to Tune Them." A helpful 
discussion. followed, and the meeting closed with 
a hearty vote of thanks to both speakers. 

Those interested can obtain particulars of 
membership personally at 300, London Road, 
or by letter from the Hon. Secretary (pro tem.). 
Mr. D. W. Plaistow, 21, Oakleigh Park Drive, 
Leigh-on-Sea. 

City of London School Wireless Society. 

NOTICE. 

On Monday July 25th, the Society is holding an 
exhibition of wireless apparatus, including exhibits 
from Messrs. Marconi, Burnham, F. O. Read, 
S. G. Brown, Mitchell's, Gamage's. Would anv 
firms who would care to include exhibits write to 
Mr. J. A. Chapman, City of London School Wireless 
Society. City of London School, Victoria Embank- 
ment, F.C. 4. 
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TRANSMITTED BY THE EIFFEL TOWER 
PROGRAMME OF THE FRENCH, AND EUROPEAN SYNOPTIC 
REPORTS 


Synoptic meteorological reports are issued 
from the Paris Weather Bureau and trans- 
mitted daily from the Eiffel Tower station at 
0245, 0815, 1415 and 1930 hours G.M.T. 
‘These reports are compiled from observations 
taken at the following 24 stations in France 
which are identified in the reports by the 
hzures shown:— 


01 Rochefort. 19 Strasbourg. 
02 Biarritz. 21 Toulouse. 
03 Bordeaux 22 Tours. 

04 Brussels. 24 St. Julien. 
07 Dijon. 27 Alençon. 

08 Calais. 28 Amiens. 

09 Limoges. 29 Cosne. 

I1 St. Mathieu. 30 Le Havre. 
13 Mayence. 31 Istres. 

14 Montpellier. 32 Metz. 

15 Paris. 33  Privas. 

18 Rennes. 34 Sommesous. 


The European. Synoptic Report which is 
given on pages 275-276 of this issue is sent 
out daily at 1130 hours G.M.T. from Eiffel 
‘Tower, and is a report based on observations 
from 43 different locations in Europe taken 
at 0700. This report is for international 
use, and the codes used are’ those accepted 
internationally for the transmission of meteor- 
ological information. 

The European Reports issued in England 
by the Air Ministry station, and also the 
reports transmitted by the German stations at 
Nauen and Koenigswustuhausen are in a 
form which agrees in the main with the Paris 
European Synoptic Report. 

Details of the Air Ministry reports were 
published in The Wireless World tor April 2nd, 
1921, pp. 25-29: the German reports will 


appear in a subsequent issue. 


FRENCH SYNOPTIC REPORTS. 


At 0815 the signals sent out are in the following 
code :—BBBDD FCTTN fbbPP MMmmy. 

At 0245, 1415 and 1930, the code is : - BBBDD 
FCTT Bbb. 


Where— 
BBB -- Barometer in millimetres and tenths 
(initial 7 omitted). 
DD = Code as below. 


Code for reports of wind direction to indicate 
the " tens" figure in the Barometric Tendency. 


Barometer Baronet Barometer 
. ' LI l > 
Tendencies Tendencies Tendencies 


of 9 or less.' of 10—13. of 20 —29. 
Direction. | | 

| 

Code Numbers for Wind Direction. 
Cahn z . | 00 33 66 
N. by E. 2 OL 34 67 
N.N.E. - . 02 35 68 
N.E. by N. - 03 36 69 
NEL s a 04 | 37 W 
N.E. by E. - | 05 38 71 
E.N.E. - .-| 08 39 72 
E. by. N. -| 07 40 73 
E. - : ES 0S 41 74 
E. bv S - 09 42 r$ 
ESE. - - 160 13 16 
S.E. by E. -| ll 44 77 
S.E. - - 12 45 78 
S.E. by S. -~ 13 46 79 
SSE. - " | 14 | 47 80 
S. by E - 15 48 81 
S. - - E 16 i 49 82 
S. by W. - 17 50 83 
S.S.W. - 5 IS 51 84 
S.W.by S. - 19 52 85 
S.W. : . 20 53 i 86 
S.W. by W. - 21 54 | 87 
W.S.W. - x. 22 | 55 88 
W. by S. - 23 a6 89 
W.. s 3 21 | 51 90 
W. by N. - 25 58 91 
W.N.W.- - 26 59 92 
N.W. by W. - 27 60 | 93 
N.W. : : 98 61 ; 94 
N.W. by N. - 29 62 95 
N.N.W. - - 30 63 96 
N. by W. - 31 64 | 97 
AN x - - 32 65 | * 98 
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F = Force of the Wind as given by the Beaufort 
Scale below. 
Designation. 
Velocity 
in Metres 
per Second. 


0 -Calm - - - - - From Oto 1 
] — Almost calin > : : T 1i.. 2 
2 — Very weak, slight breeze - vs 2,. 4 
3 — Weak - little breeze - - si 4, 6 
4 — Moderate = nice breeze - Lg 6,. 8 
5 — Fairly strong = good breeze - " 8 .. 10 
6 = Strong = fairly fresh - - x LO. 12 
7 = Very strong = very fresh - w^ 2319 
8 — Violent — windy - - - 4, 15. 18 
9 =. Storm - - - - Above 18 

C- Weather by following code :—- 

0 — Fine, cloudless. 5 — Rain. 


| - Less than half sky 6 = Snow. 
covered with cloud. 
2 - About half sky 
covered with cloud. 


Mist (not wet fog 
but fog less thick 
than for 8). 
3 About } sky covered 8 == Fog. 

with cloud. 
40° Overcast. 9 = Thunderstorm. 


~ 
| 


TT - Temperature of the air in whole degrees 


Fahrenheit. 


N - Letter indicating direction of upper clouds 
(type cirrus), similar to code below :—- 


0 — Clouds observed having no appreciable move- 
ment. 

| — Clouds coming from N.E. 

2 is "EE n 

a s . : » MSE. 

se : S08 

5 T = e NW. : 

6 - 2 6 » W. 

4 n s B0 NW. 

8- is - nd 

9 — No observations. 


Indicates barometric tendency for the period 
of 3 hours preceding time of observation. 


pe» 


Old Scale. 


Barometer steady. 
= unsteady. 


.* 


= rising continuously. 


9° 
= 5 falling continuously. 

= falling, then rising. 

= s steady, then rising. 

steady, then falling. 

falling, then steady. 

e rising, then steady or falling. 

ge sudden rise with marked change of 
wind and weather. 


€x» -zne-Luxnu—-cz 


bb -- The amount of change or tendency b is 
expressed in 4 millibars for preceding 3 hours, 
in millimetres and tenths where millimetres are 
used for barometer. (For negative values of 
the tendency 50 used to be added to the actual 
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numerical: value of bb: where millimetres 
were used negative values used to be indicated 
by adding 50 to the wind direction DD.) 


PP = Two figures indicating rainfall in millimetres 
since 7 a.m. of the previous day. 


MM = Two figures indicating the maximum 
temperature in whole degrees between 7 a.m. 
of the previous day and 7 a.m. oí the «lay of 
observation. 


mm -— Two figures indicating minimum temperature 
(for same period as MM above). 


Indicates the nature of the surface orf the sea 


nc 
according to the following code :- - 

0. Calm—glassy. 

| — Very smooth —slightly rippled. 

2 = Smooth—rippled. 

3 = Slight— rocks buoy. 

4 = Moderate—furrowed—choppy. 

5 -= Rather rough—much furrowed. 

6 = Rough—deeply furrowed. 

7 = High—rollers with steep fronts. 

8 = Very high—rollers with steep fronts. 

9 - Phenomenal- precipitous. 


The above is followed by D,, V,. D,. V, up to 
De Ve the lettering D. indicating direction oi the 
wind at different altitudes, and V indicating force 
of the wind at diflerent altitudes, as per the follow- 
ing code : — 

D, and V, at 500 metres. 
2 » Va » 1,000 2 
D, , V,» L500  , 
D, s Va 2,000  , 


5 d Vs » 3,000 ,»» 
D, . Ve » 1,000 " 
Code for D is as follows: 
N.N.E. - g - a S.S.W. - - - i 
WE. - - - b S.W. - , - j 
Wwe IS : - e W.S.W. - - k 
z. : T - d W. - - - l 
S.E. - : . e W.N.W. I m 
S.E. : : SEE: N.W. - s - n 
S.SN.E. - - - g N.N.W. - - 0 
S. - - : - h N. - - - p 


Code for V is as follows :— 
Metres per Second. Metres per Second. 


0 - - - - a 26 - d : - n 
2s s 5 - b 28 - - - - 0 
d 3 s 30 - - - - p 
6 - : s - d 32 - . 2 - q 
8- : : - e 34- - - - r 
10 - à E i 30 - s 2 - S8 
12 - . - - g 38 - : i - t 
14 - : s . h 40) - : š - u 
16 - i g - d 42. - - -y 
18- i - j 44- - - ow 
2). " - k 40 - 3 - a: vV 
22. - s . 1 48 - - - - Z 
24. : : - m The letter x denotes 


missing observations. 
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EUROPEAN SYNOPTIC REPORT. 10 Thorshavn. 32 Holyhead. 
; 47 11 Saint-Mathieu. 33 Berne. 
European Synoptic Reports are sent out daily j9 Alger. G4. La Holder 


from Eiffel Tower, Paris (FL), at 1130 from jg 


observations taken at 0700 at the following 1. jovis M inde pd 
stations whose positions are shown in the map 15 RBlacksod Point. 37 Hamburg. 
above :— 16 Biarritz. 38 Ile d'Aix. 
Meteorological Observation Stations. 17 Tunis. 39 Bruxelles. 
01 Paris 23 Dantzig 18 Prague. 40 Valentia. 
09 M iod: V4 Tynemouth 19 Vardo. 41 (Rabat). 
. . l 20 Soydisfiord, 42 (Lisbonne). 
03 Vienna. 25 Porpignan. 21 Scill 43 (Horta). 
04 Stockholm. 26 Skudonas. 29. Nine.’ 
05 Stornaway. 27 La Corogno. -— 
06 Clermont-Ferrand. 28 Florence. The message commences with the letters ONM 
07 San Fernando. 29 Fano. (Office Nationale Meteorologique), followed by 
08 Munich. 30 Mahon. the words ‘‘ Meteo Europe," after which follow 
09 Haparanda. 31 Cracovie. 40 series composed of 3 groups containing 2, 5 and 
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3 figures respectively. The first pair. of figures 
representing the observation station as given in 
the code above. 
The code for the remainder of the series is as 
follows :— 
BBB = (See page 273.) 
DD = (See page 273.) 


F = Force of wind from Beaufort Scale 


(See page 274.) 


N = Cloudiness and indication of tendency 
(See page 274.) 
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Positive Negative 
Tendency. Tendency. 
Clear sky - =| 0 5 
] Covered - - l 6 
4 Covered - - 2 7 
i Covered - e 3 8 
Overcast - -3 4 9 


b = Barometric tendency in half millimetres (tens 
indicated by the DD code, p. 273). 


CORRESPONDENCE 


To the Editor of The Wireless World. 

Dear Sir,—With reference to your very interesting 
article in The Wireless World of June 25th, by Mr. 
Campbell Swinton. 

I have been using for the last eight months 
radio frequency transformers built on the same 
lines as those of Mr. Campbell Swinton with ex- 
cellent results. 

These transformers are made by Messrs. E. M. 
Ashley, of Renshaw Street, Liverpool, and are 
really efficient. The primary and secondary 
are wound in separate grooves about 1/8th inch 
apart, and Messrs. Ashley. have supplied me with 
a set suitable to my requirements. At present 
I am using a 7-valve set constructed by myself, 
the first two valves being used for radio frequency 
amplification. Two sets of radio frequency trans- 
formers are used, they being wound for 400, 600, 
1,000, 2,000, 5,000, and 10,000 metres, which give 
all the range I desire. They have been arranged 
so as to be plugged in. 

I have no connection with Messrs. Ashley except 
as an enthusiastic user of their goods. 

I hope shortly to write up a description of my 
station, which may possibly be of interest to 
readers of The Wireless World. I trust you will 
see your way to publish this letter for the benefit 
of amateurs who may wish to get in touch with 
& firm who manufacture these transformers. 

Yours truly, ! 
(Signed) J. C. WALKER. 


To the Editor of The Wireless World. 

Sir,—Your reply to C.S.F. (Doncaster) in The 
Wireless World of June 25th is apt to be misleading. 
My experience of attic aerials is quite the reverse 
of what is conveyed in your statement. 

The aerial I am at present using is inside the 
roof, close to slates, and consists of two wires. 
Using crystal I get the usual spark stations in- 
chiding ships, FL, POZ, MPD, BYB, GSW, etc. 
With a single valve the range is anything between 
400 and 23,450 (LY) metres, including the four 
American stations——WII, WSO, WGG, and NSS. 
As a matter of fact I get better results with this 


aerial than a single wire outdoor aerial of standard 
dimensions. 
Yours, 
EXPERIMENTER (Glasgow). 


To the Editor of The Wireless World. 

Dear Sir,—In reference to the notice in the last 
number of Mr. Campbell Swinton’s paper on HF 
amplifiers, with special reference to the one I 
have made, it is hardly clearly indicated that short- 
wave telephony (300 metres or less) is quite as 
easy to obtain as telephony on longer wavelengths. 
We get a given station, who sends on less than 300 
and also on 1,000 metres using the same power, 
quite as strongly on the short wave as on the long 
one. This without any low frequency amplification 
at all. This may interest some of your readers. 

Yours truly, 
(Signed) H. H. BURBURY. 


To the Editor of The Wireless World. 
Dear Sir,»—May I, as a frequent '' Listener in ” 
make a suggestion to transmitters. | 
My experience can be put shortly, thus: first 
thing picked up, music; then a voice, possibly, 
* Hallo Jones—Hallo Blackheath, hope you are 
getting me well"; then more music; finally, 
“I am closing down, good night Jones—goodnight 
everybody " ; finis. 
I suggest ending thus: 
“ 99YZ to Jones—good-night. 99YZ to Black- 
heath g.n. 99YZ to everyone, good-night." 
For one, I would be glad to send a p.c. whenever 
I hear à good transmission. For example, someone 
to-dav, about 4.30 B.S.T., on 480 metres, spoke to 
K.S., who replied on 1,020. The former's enuncia- 
tion of p. 65, The Wireless World, of April 30th, 
1921, was by far the best I have yet caught. 
Judging from the results of known near stations, 


I must have heard some far away. It would be 
mutually pleasing iíf—(1) I could identify the 
sender; (2) he could know he had been heard at 


such long distance. 
Yours faithfully, 
(Signed) J. H. REEVES, 
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QUESTIONS AND ANSWERS 


NOTE.—This section of the magazine is placed at the disposal of all readers who wish to receive advice and 
tnformation on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules.—(1) Questions should be numbered and written on one side of the 
paper only, and should not exceed four in number. (2) Queries should be clear and concise. (3) Before sending 
in their questions readers are advised to search recent numbers to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) All queries must 
be accompanied by the full name and address of the sender, which is for reference, not for publication. Queries — 
will be answered under the initials and town of the correspondent, or, tf so desired, under a ** nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. 


RADIO (Devon).—(1) Try the circuit given in B.W. (Coventry).—(1) No; the connections of 


Fig. 1. n simple crystal set should be as in the diagram, 
(2) GLD is Lands End. GNI Niton, Isle of Fig. 3. The difference is small, but absolutely 
Wight. necessary. 


(3) Probably Koenigswusterhausen, LP, who 
works daily about this time on 4,000 metres. 


iF 


Fig. 3. 


/2) You should increase the size of the coil to 
10” by 6”, wound with No. 24 wire, and should 
then be able to get as far as Paris. 

(3) Yes, a licence is necessary, whether the 
apparatus is home made or not. 


CILTLLIL N.L.Y.F. (Reading).— (1) The suggested circuit 
should be quite all right as it stands. 
z- (2) Yes. 
n (3) A somewhat larger A.T.C. may be necessary. 
Fig. |. Except for this the set will tune to 6,000 ms. as 
desired. 
C.G.H. (Streatham).—(1) Results will be (4) You will probably get the air stations in the 


considerably improved by the introduction of a neighbourhood of London. There are no regular 
variable tuning condenser of about 0-0005 mfds. concerts being given just now, except the Dutch, 
across the coupler secondary. which you are unlikely to get. 

(2) See diagram, Fig. 2. F.A.D. (Hornsey). See diagram. Fig. 4. 


Fig. 4. 
ELECTRON (South Shields).--(1) Yes; con- 
Fig. 2. nect the blocking condenser across the H.T. battery 
as well as the telephone transformer primary. 
(3) A reaction coilis necessary for C.W. reception, (2) Assuming 16” of winding, the maximum 
but not for spark or telephony, though even for wavelength will be 9,000 ms. 
these it is useful. For a winding try 4" by 3” (3) 3 ozs. of No. 32 on a 4” former, 6” long. 
of No. 30. (4) Five plates, 27” - 17 with 0002” mica 
(4) Not very efficiently. dielectric. l 
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E.M.T. (Wimbledon).— (1) Unfortunately, no. 

(2) Better results should be obtained with No. 2 
aerial, but what appears wrong with the other one 
is that the lead in wire is at too sharp an angle. 
Make it into a T aerial by joining the lead-in 
directly above the house. 

(3) Stiff smooth-surfaced drawing card. Use 


cartridge paper or stiff drawing paper. The size 
is entirely a matter of experiment. 
(4) Join grid and filament to terminals © valve " 


and place the detector switch in the 45 degree 
position. 

J.G.T. (Wimbledon).—(1) Quite a useful 
arrangement, except that switch S2 merely short- 
circuits the A.T.C. The correct connection is 
shown in Fig. 5. The gauge of wire is not given, 
therefore the wavelength cannot be calculated ; 
but the proportion of capacity to inductance in 
both circuits is too great. 


000000 
i 
-E 
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Fig. 5. 


(2) Try the circuit given in the figure. 

(3) Your circuit, no. Circuit in figure, yes. 

G.H.D. (Leigh-on-Sea).—-(1) Break the lead 
from the anode of No. 3 valve to the one side of 
the telephone, and insert & reaction coil connec- 
tion. 

(2) Anode resistance, approximately 50,000 ohms. 
Grid leak resistance, approximately 2 to 5 megohms. 
Condenser between anode and grid. 0-0005 mfds. 
Condenser across telephones and H.T.. 0:002 mfds. 

(3) No. You already show a condenser across 
the H.T. telephones. 

(4) Quite a useful circuit. 

C.F.H. (Nottingham).—(1) For Dutch con- 
certs see the April 30th issue. Make the A.T.I. 
former 4^" diameter and 6" long, wound full of 
No. 22 D.W.S. Connect variable condenser across 
the A.T.I. Reaction coil 3^" diameter, wound with 
4” of No. 30 D.C.C. 

(2) Signals will be very weak with one valve, 
and unless you stand.bi tuned to 1,100 ms. you will 
probably not hear it. 

(3) No. 18 bare copper wire. 
«paced 4’ apart. 

SEMCAR (Cumberland).— (1) Fixed con- 
densers, as shown, will increase the wavelength ; 
but the tuning with variable slide inductances will 
not be very satisfactory. You cannot make a good 
sliding contact inductance with No. 28 and 36 
wire. 


Use two wires 
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(2) It is too fine for aerial circuits. 
vour circuit and then write again. 

(3) The turns should be insulated from each 
other. The greater the resistance, the less the 
current taken from the battery. 200 ohms is a 
good value, in which case 10 ohm steps will be all 
right. 


J.B.B.M. (Bothwell).—(1) The secondary cir- 
cuit should be tuned by a variable condenser of 
about 0:0005 míds. The formers are small; for 
long wavelengths they should be at least 6' in 
diameter. 

(2) Aerial circuit 1.500 ms. 
untuned. 

(3) and (4) To make the set suitable for 5,000 ms. 
—the limit with a crystal detector—primary should 
be 6” diameter 10” long and the loading inductance 
6” diameter by 14” long, both wound with No. 24 
D.C.C. or enamelled wire. The secondary should 
be 5" diameter and 9” long, wound with No. 28 
and used with a 0-0005 variable condenser. 


ENQUIRY (Todmorton) asks various questions 
with regard to the windings of the Magnavox loud 
speaker, sketched on page 793 of the issue for 
February 9th. 

We regret that we have no information as to the 
details of the windings used by the makers; but 
think you should get fairly good results with 
dimensions as under :— 

Field core, diaphragm and moving coil may be 
5095 to 100°, larger, lineally, than shown in the 
sketch. Field coil wound with No. 36, moving coil 
with about No. 40. Air gap not larger than necessary 
to give free movement of moving coil. Transformer 
should be iron-cored and of construction similar to 
a telephone transformer. H.R. winding as for 
telephone transformer, L.R. winding of about 38 
to the resistance of the moving coil. 


W.B.P. (Monkseaton).— (1) Difficult to sav, as 
it depends largely on the value of the parallel 
A.T.C., which is rather uncertain; maximum not 
less than 3,000 ms., and probably not more than 
4.500 ms. The minimum is still more uncertain, 
but probably 200 or 300 ms. 

(2) Probably all the stations mentioned except 
Clifden, and Chelmsford, which is now working 
C.W. telegraphy 

(3) Probably due to & bad connection, most 
likely in the telephone leads. 

(1) Not very much, but a valve used as an 
amplifier would be quite useful. 


E.A.G. (Ipswich).— The dimensions of the 
reaction coil will depend on the dimensions of the 
A.T.I., which you do not state. Try a coil 5" x3” 
of No. 28, with about 4 tappings. If this is 
not convenient for your A.T.I. vou can alter the 
shape within reasonable limits, keeping the length 
of wire the same, without greatly altering the 
results. 

(2) Yes. if carefully wound. 

(3) Yes. 

C.W.P. (Dorchester).—(1) BLN in a message 
is usually an abbreviation for Berlin, either as 
part of an address or an office of origin. 

(2) We should say that it was an exceptionally 
good result. 


Re-design 


The secondary is 
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(3) The circuit can be altered on the lines shown 
in Fig. 6. 


Fig. 6. 


LUCRU CAUSA (Chelmsford).— (1) The 
maximum wavelength will be 4,000 ms. For 7,000 
ms. rewind the secondary with No. 30, and increase 
e capacity of the condenser to double the present 
value. 

(2) C =: 0-00033 mfds. 

C = 0-000075 mfds.: too small to be of 
much use as a blocking condenser. 

(3) For 7,000 ms. a parallel A.T.C. will be 
desirable: maximum capacity should be about 
0-001 mfds. 

(4) Very unlikely. 

W.H.W. (Worsley) .—(1) Get the license altered 
for an outside aerial, as a frame is no good with 
one valve only. 

(2) Try the circuit given on page 853 of the 
issue for March 5th. 

(3) The connections for the Brown relay are as 
in Fig. 7. 


Fig. 7. 


The transformer marked *' relay transformer " is 
part of the equipment supplied by the makers. 

Two of these relays may be connected in series, 
if desired, through a step-up transformer of about 
100/1,000 ohms. 

H.V.R. (Elstree).—(1) and (2) The aerial 
condenser should be approximately 0-0005 mfds. 
The wavelength range will be increased to 10,000 
ms. if the A.T.C. is connected in parallel with the 
A.T.I. The diagram on page 157 of the May 28th 
issue shows how this should be don». 


(3) For an R valve the voltage required is 
approximately 50. This may be obtained by joining 
12 or 14 pocket batteries (of three cells each) in 
series. 

(4) The reaction coil may be made to slide in 
and out of the A.T.I. 


BEGINNER (Castle Bromwich).—(1) Arrange 
the apparatus as shown in Fig. 3, page 185, of the 
June llth issue. The variable condenser across 
the inductance should be 0-0003 to 0:0005 mfds. 
We cannot give the range, as you do not give the 
windings. 

(2) Not with a small aerial. During a storm 
join the aerial and earth leads together. 

(3) Yes, but we expect they will be rather 
weak. 

(4) Birmingham Experimental Wireless Club. 
Hon. Secretary, Mr. F. S. Adams, 110, Ivor Road, 
Sparkhill, Birmingham. 

L.K.C. (Ilford).—(1) The potential difference 
between two points (with direct current) is given 
by Ohm's Law, which is, E — IR. where E — 
voltage drop, J — the current, and R the resistance 
between the two points. 

(2) The resistance of conductors in parallel is 


I I : P , 
ven by ,- A where R is the joint resist- 
given OY R R R, J 
ance, and R, and R, the resistances of each 


conductor alone. 

D.G.B. (South Shields).—It is almost impos- 
sible to make an efficient reaction coil for 500 to 
26,000 ms. on a 4" « 34” former. Give full 
particulars of the set, and we will advise you. 

J.A.Y. (Pangbourne).—(1) If you have a 
condenser available you can easily try it. It 
should improve the strength of signals. 

(2) You might get signals out from very stronz 
stations only. 

T.E.N. (Copenhagen) asks how to calculate the 
inductance of honeycomb, duolateral and lattice-wound 
coils. If not possible to give accurate formula, can 
me give approximations. 

See the articles appearing in The Wireless 
World, October 2, 16 and 30 and December 11, 
1920. 

ELECTRON (Dulwich). -(1) If the condenser 
is 0:0005 mfds., make the A.T.I. former 8" x 14”. 
wound full of No. 26. Reaction 7" x 10", wound 
with No. 28. If condenser is 0-001 mfds., use 
former 6" x 10”, and reaction 5” x 8”, wound 
with wires as before. 

(2) Condenser B is unnecessary, as the series 
parallel condenser is for tuning up the circuit. 

(3) There should be no trouble in making a 
movable coupling arrangement instead of the 
arrangement that you suggest. Constructional 
article in the April 17th. 1920, issue shows such an 
arrangement. The coil D you suggest would be 
useless, as it does not couple into the A.T.I. 

(4) The windings given above are suitable for 
1,000 to 10,000 ms. For wavelengths below this 
you should have quite à separate coupling unit, 
in which case you need not worry about dead-end 
effects. 

J.E.F. (Woodford Green).—(1) Connections 
are quite right. 
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(2) The aerial is hopeless. 
outside aerial. 

(3) No. 

(4) A 3’ frame would be all right with four 
valves. It is of no use with only a crystal. 

F.I.C. (Tamworth).—(1) and (2) With H.F. 
transformers it is not possible to give windings 
for definite wavelengths except as the result of 
experiment under the conditions for which they 
are to be used. Uf&e any gauge of copper or eureka 
between 40 and 47, the finer the better. About 1 oz. 
will be suflicient. 

(3) and (4) Copper transformers give better 
results at the natural wavelength of the transformers 
but resistance transformers give good signals over 
a much wider range. See a forthcoming construc- 
tional article on H.F. transformers. 


W.H.P. (Bristol). (1) Yes. possibly you can 
improve the aerial by making it à twin one of the 
same length. 

(2) Either carborundum-steel, or zincite-bornite 
combinations will give you good results, the latter 
without a battery and potentiometer. 

(3) Wavelength approximately 3,000 ms. 

(4) This should be of small capacity, say 0:0003 
to 0-0005 mfds. 


X.B.S. (Redcar).—(1) Assuming the overlap of 
the plates is 4” x 3”, for 0-0015 mfds. you will 
require nine plates, and for 0-003, sixteen plates. 

(2) It would be best to make two separate 
inductance units, either of which can be connected 
to the valve and condenser. If you use the con- 
densers given in the article: No. 1, 4" x 6”, of 
No 206, with reaction coil 3' » 4", of No. 30. 
No. 2, 6" x 14", of No. 26 with reaction coil 
5" x 8”, of No. 30. 

(3) Sample wire, No. 22. is too small for the 
aerial. Use at least No. 18. 

(4) It may improve resulta. 
with 2 megohms resistance. 

AVANTI (Sheffield).—Assuming an aerial 
series-parallel condenser of 0.0005 mfds is used, 
twelve basket coils in series should give approxi- 
mately the range required. The coils should be 
made 4 cms. inside diameter, 16 cms. outside 
diameter, wound with No. 26. 

C.C.R. (Norwood).— Bad induction troubles on 
a crystal set are rather unusual. Place your 
upparatus as far from the electric light leads as 
possible, and also run your aerial and earth leads 
na far from them as you can. If you still get 
irouble, try screening your apparatus in metal 
boxes. 

R.H.P. (Rugby).—(1) Bury a long length of wire 
netting or a galvanised iron or zinc plate, 2’ or 
3’ wide and 6’ long, in good damp soil. Unless you 
are fond of digging, you can bury it horizontally. 

(2) During storms, or when the aerial is not in 
use, join the aerial and earth leads together. No 
special junction is necessary. 

AMATEUR (Ealing).— Crystal receivers are not 
required at the present time to go above 5,000 ms., 
as there are, no spark stations on wavelengths 
longer than this. For a 5,000 ms. set, try this: 
Loose coupler, primary 6” x 9’, wound with 
No. 24; secondary, 5” x 9”, wound with No. 28. 
Connect a 0-0005 mfda. variable condenser across 


Try a single wire 


Try 0-0005 míds., 
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the secondary. Loading coil for the aerial, 8" x 12”, 
wound with No. 24. 

J.G.N. (Tonbridge).—(1) Circuit No. l is 
wrong. 

(2) Circuit No. 2 is better; maximum wave- 
length about 4,000 ms., with a P.M.G. aerial. 
Arrange the circuit as in Fig. 5, page 218, June 
25th. . 

(3) 0-0005 mfds. 

H.C.E (Clapham Common) —(1) There 
would probably be very little difference. 

(2) Between 0-001 and 0-002 mfds. 

(3) We do not know of any list obtainable 
other than that in the '' Year Book." 

(4) Code 1 on page 27 of the April 2nd, 1921, 
issue of The Wireless World, is now in use. 

H.C.H. (Victoria, W.).—-(1) Aerial should 
give poor results, but increase the length if possible. 
Use two wires spaced about 5’ apart. 

(2) Yes, valves will, of course, 
strength of signals. 

(3) A 0-002 mfds. condenser across the telephones 
will improve the signals. 

(4) High resistance telephones, 2,000-4.000 ohms 
per head, or low resistance 60 ohins per head, with 
a telephone transtormer, as described in March. 
1920, issue. 


increase the 


WIRELESS PATENT ACTION. 


As the result of an action brought against 
Messrs. A. W. Gamage Limited by Marconi's 
Wireless Telegraph Company Limited, for the 
infringement of two Marconi patents (C. S. 
Franklin No. 13636 ot 1913,and H. J. Round 
No. 28413 of 1913), judgment by consent 
of the defendants has been given by Mr. 
Justice Eve in the High Courts of Justice. 
By this judgment Messrs. Gamage are to pay 
£150 agreed damages and the Marconi 
Company’s taxed costs, and are ordered to 
destroy all wireless receiving apparatus made 
or used by them (including “ Polaris" receiving 
apparatus) infringing the above-mentioned 
Marconi patents. 


SHARE MARKET REPORT. 
Business is very quiet in all the Marconi issues. 
The buying public are waiting for the report that 


will be out at the end of the month. 
Prices as we go to press, July 14th, ure :— 


Marconi Ordinary .. .. .. £2 5 0 

i Preference.. .. .. £2 3 9 

T Inter. Marine .. .. £1 6 3 

ES Canadian .. .. .. 7 6 
Radio Corporation of America :— 

Ordinary Pu 9 0 

Preference l0 6 
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BURNHAM & CO. rossi 
MANUFACTURERS OF WIRELESS APPARATUS 


Burndept Transmitting and Receiving Equipment 
THE BURNDEPT III Ultra RECEIVER 


Details of this Receiver have been given in 
2 MEME previous advertisements in Wireless World. 
y S Pamphlet giving full details will be sent 
inga 4 d. MM upon receipt of stamped addressed envelope. 
Cx. Set Burndept Coils covering all Wave- 
El lengths £8. Coil Mounting fitted to 

es set £2 2]-. 3 Special Valves £4 3/. 


THE * BURNDEPT ” C.W. TRANSMITTER 
FOR TELEPHONY AND TELEGRAPHY 
This set can be used up to 50 watts input at 
1500 volts. With 10 watts 600 volts it has a 
minimum radius of 100 miles C.W. 50 
miles speech which can be considerably 
exceeded under favourable circumstances— 


THE BURNDEPT IL. 4 ee editagesot THE BURNDEPT C.W. 
BEES RECEIVER, SEE SNAR pos AEN ee TRANSMITTER 


150 miles—owing to a carefully designed - : 
(Patent applied for) — system of modulation, speech articulation is Complete with Microphone 

As supplied to Air Ministry perfect. Will give specially good results and Transmitting Key. 

Price - - £25 with 200 volts using ordinary dry cells. Price - - £20 


ESTIMATES GIVEN FOR THE ERECTION OF COMPLETE STATIONS — WITH GUARANTEED 
RESULTS — USING ABOVE EQUIPMENT - COMPLETE INSTALLATIONS WITH FULL 
INSTRUCTIONS FOR ERECTION CAN BE SUPPLIED IN A FEW DAYS FROM RECEIPT OF ORDER 


COLONIAL AND FOREIGN ENQUIRIES INVITED, 


LONDON ZZ 19 HAND COURT, HIGH HOLBORN 
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WESTON 


STUDENT'S 
GALVANOMETER 


Model 375 Galvanometer 
is a moving coilinstrument 
with a uniformly divided 
scale 2:35 inches long. 

Its resistance is approxi- 
mately 29 ohms and the 
current required for a 
millimeter (1 scaledivision) 
deflection 1s 20-25 micro- 


amperes. 
WESTON ELECTRICAL INSTRUMENT CO,, LTD. 
(8) Audrey House, Ely Place, Holborn, E.C. 


R.A.F. : 
Seven Valve Attractive Offer 


R ece i vers Super-Sensitive 
RADIO "PHONES. 


Messrs. S. G. Brown, Ltd., have for sale 
a limited number of A-type 'Phones, which 


Brand new, in Mahogany Case, £13 15 


without Valves- - - - 


With » of seven R. Valves they have acquired from the Disposal Board. 
specially picked for use with £18 These "phones have been re-conditioned at 
PEN d a Eb Mc: Messrs. Brown's Works and are fitted. with 

Set of parts to make R.A.F. improved moisture proof “all metal" diaphragm, 


and are guaranteed, The advantage of obtain- 
ing these from the original makers is obvious, 


three wound L.F. Trans- and the price is only 


Seven Valve Receiver, includ- 
ing H.F. Transformer cores, 


£2 2 O per pair, for high-resistance, and 


£1 19 O per pair, for low resistance. 
These prices include Army Cords. 


formers, mahogany case, and 
all necessary screws, etc.- - £8 8 


É As the supply is limited, Buyers' orders should not be delayed. 
Also many oddments too numerous to Orders may be placed direct or through local dealers, 
list, including Mark III Tuner parts. To ensure getting THESE re-conditioned 
Abridged List Post Free. ‘phones, see that they are packed in boxes 


bearing BROWN'S label oí instructions. 


British Wireless Supply Company S. G. BROWN, Ltd., 
6 BLENHEIM TERRACE, LEEDS VICTORIA ROAD, NORTH ACTON, W.3. 


Telegrams; Sidbrownix, London, Telephone; Chiswick 1469. 


Tel. 26926. 
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THE ELECTRON THEORY AND ITS APPLICATION 
TO THE STUDY OF THE THERMIONIC VALVE* 
By F. A. SLeatTH, Student L.E.E. 


N chemical compounds the ingredients 


will only combine in definite proportions, - 


e.g., 28 parts by weight of nitrogen will 
combine with 16 parts of oxygen, forming 
nitrous oxide. The smallest amount of 
this compound which could exist, while 
still retaining the properties of nitrous oxide 
is called a molecule. This molecule is 
composed of atoms of nitrogen and oxygen. 
Molecules are capable of exerting enormous 
attractive forces when brought within very 
minute distances. Now a bar of steel is 
very strong, but if it is broken no ordinary 
pressure will join it because the two pieces 
cannot be brought sufficiently close together 
for the molecules to exert their mutual 
attractions. 

Molecules are always in a state of rapid 
motion, and the differences of this motion 
and the balance between the attractive forces, 
account for the various states of matter, i.e., 
solid, liquid and gaseous. 

In solids the molecules are anchored to- 
gether by their mutual attraction, yet they 
are in perpetual agitation or rotation about 
their points of anchorage. We cannot, of 
course, see these motions. As an example 
of this, if a block of gold be left in contact 
with a block of lead for some time, traces of 
each metal will be found in each other. 

* A Paper read before the Gravesend Wireless 


Experimental and Model Engineering Society on 
Thursday, June 23rd, 1921. ü 


In liquids the bonds of attraction. are 
partially released, and the molecules may 
slip freely over each other, but they are never 
far enough apart to escape their mutual 
attraction. 

In gases, the molecules are fairly free from 
their mutual attraction, e.g., one cubic inch 
of water will occupy 1,600 cubic inches 
when converted into steam. Thus, obviously 
the space between the molecules must be 
large in comparison with their size. Since 
vapour expands instantly to occupy any 
larger space opened to it, the velocity with 
which the molecules travel must be very 
great. A gas is actually an army of in- 
finitesimally small particles, continually mov- 
ing and being perpetually interrupted by 
collisions or encounters with each other, 
and with the sides of the containing vessel. 

Thus the pressure on the vessel is the aver- 
age result of blows from the army of molecules 
which bombard it. On the average a mole- 
cule of hydrogen has a speed of over 6,000 feet 
per second, and moves about one-quarter of a 
millionth of an inch between collisions. 
About two million molecules of hydrogen 
in a row would occupy only one twenty-fifth 
of an inch. 


Vacuum Tubes. 

The application of voltage across the 
electrodes of a tube such as is shown in 
Fig. 1 produces no result at ordinary pressure, 
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but a partial exhaustion of the tube will 
produce conductivity and a narrow streak 
of crimson light results, as in Fig. 2. 


EN 


If the tube is exhausted still further, we 
get the effect indicated in Fig. 3, and if 
the exhaustion is practically complete a result 
such as is shown in Fig. 4 is obtained. 

The rays possess the following properties : 

1. Their path is straight. 

2. They throw shadows. 

3. They exert mechanical pressure. 

4. They heat the object struck. 

9. They are affected by magnetic fields. 

The particles of which they consist are 
called electrons. There are many methods 
of producing electrons but the most familiar 
one to us is the application of heat. Certain 
metals, such as platinum and tantulum, 
when heated to a white heat, have the power 
of releasing a large number of electrons from 
their surface. ‘Ihis is probably the result 
of spontaneous explosions in the violently 
agitated molecules. The rate of expulsion 
of electrons from these heated surfaces in- 
creases rapidly as the temperature rises. 

Under normal conditions the electrons of 
a gaseous molecule remain within the molecule 
which is therefore electrically neutral. It 
is, however, possible to drive some of the 
negative electrons out of some of the mole- 
cules when the latter cease to be electrically 
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jected into a gas. 
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neutral and are known as positive ions. 
Under certain conditions the stray negative 
electrons will simply attach themselves to 
the neutral molecule, and molecules so 
affected are known as negative ions. These 
processes also follow the usual laws of electro- 
static induction and attraction, etc. The 
process of converting a gas from a state where 
all molecules are neutral to a state where 
some are positive and some negative, is called 
ionisation. ‘This point is extremely important. 

It is fairly impossible to keep a gas perfectly 
non-ionised. “Che molecules are in a state 
of movement in all directions in the gas 
and with different velocities. The average 
velocity depends, of course, on the pressure 
of the gas, and the behaviour of an electron 


. will depend upon the velocity with which 


it is moving when it first appears as a free 
electron. Whatever its initial velocity may 
be it will eventually come into close proximity 
with a molecule and mutual attraction will 
result. If the relative velocity of the two 
is low, the electron will fall into the molecule 
and thus producea negativeion. If, however, 
the velocity is great (about 1.4 million feet 
per second) the moving electron will knock 
off another electron, thus another negative 
electron is * born,” so to speak, and a positive 
ion is produced. This process is called 
" Jonisation. by Collision," and is of very 


great importance. 


The Mean Free Path of an Electron. 


Suppose a stream of electrons to be pro- 
Some will strike molecules 
immediately they leave the source ; others 
will travel some distance before thev do so. 
The average distance which the electrons 
pass through before the first collision. occurs 
is called the mean free path. This is referred 
to as M.F.P., and will depend upon the 
relative velocity of the electrons and the 
number of molecules per unit volume. 

An electron weighs about 1/1800th of a 
molecule. Usually the electrons are moving 
so much more rapidlv than the molecules 
that the latter may almost be regarded as a 
fixed body. Thus, the M.F.P. depends 
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THE ELECTRON THEORY AND THE THERMIONIC VALVE 


entirely upon the density of the molecules, 
and it is obvious that this density depends upon 
the pressure of the gas. 

If an electric field is applied to a gas any 
free electrons will move off along the field, 
and the further they move the more will 
their velocity increase. This increase in 
velocity is called acceleration. The feld 
which is used in thermionic valves is sufficiently 
strong to give the electrons a great acceleration 
and they quickly acquire high velocities. 
The M.F.P. here ts exactly the same as when 
we considered the stream of electrons to be 
projected into the gas. If the gas pressure 
is not too great the M.F.P. will be long 
enough for the average electrons to acquire 
an ionising velocity before their first collisions 
with molecules. "Therefore, the average 
electron and all the electrons going further 
than the average will produce ionisation. 
The electrons whose M.F.P. is less than the 
average will merely fall into the neutral 
molecules and produce negative ions. 

To produce electrons and positive ions we 
require :— 

1. A long free path, which means a 
low pressure of gas, in other words a 
high degree of vacuum. 

2. A strong held which means high 
applied voltages. 

Thermionic valves possessing these properties 
are known as “hard” valves and are most 
frequently used. 

To produce negative ions we require :— 

l. A short free path, which means a 
high gas pressure or only an in- 
different vacuum. 

2. A weak feld, 
voltage. 

These valves are known as *' soft" valves, 
and will not be discussed further as they are 
not nearly so efficient as hard valves, reasons 
for which will be given later. 

The electronic theory assumes that the 
negatively charged particles are found in 
metals and carbon at all temperatures, they 
are in constant vibrating motion, and are 
free to move under the influence of an applied 
electric force. Normally they are retained 


t.e., low applied 


in the metal, but if the velocity of any electron 
can be sufficiently increased, then its energy 
may be great enough to carry it beyond the 
surface layer of the metal, and thus it will 
escape into the surrounding space. The 
average velocity can be increased by the 
application of heat, and as the temperature 
increases more and more electrons will get 
through the surface layer and escape, the 
whole process being similar to the evaporation 
of a liquid with increasing temperature. 
The retaining forces are considerably reduced 
if we reduce the pressure of the atmosphere 
on the surface of the metal. Therefore the 
production of free electrons can be assisted 
if the heat is applied to a metal in a vacuum 
and a convenient method is found in using a 
filament to do the work. It may be said 
that when a carbon or metallic filament is 
heated in a highly exhausted bulb there is an 
emanation or evaporation from it of negative 
electricity in the form of electrons—the 
quantity emitted depending upon the nature 
and temperature of the filament and the 
nature and pressure of the surrounding gas. 
If no special steps are taken to collect these 
electrons, they will return to the heated fila- 
ment and will be reabsorbed by it. If, 
however, we bring a positively charged body 
near to the filament the electrons will be 
attracted towards, and absorbed by, the 
positively charged body, their passage across 
the space constituting an electric current 
flowing from the hot filament to the positively 
charged body. In speaking of thermionic 
tubes, this body we call the “ Anode” or 
“ Plate,” and the current is called a ** Therm- 
ionic’ current. If the anode is recharged 
negatively, the electrons will be repelled by 
it, and they will return ultimately to the 
hlament, just as they would if the anode 
were not present. It should be noted that 
electronic emission is not the same thing as 
thermionic current, as the latter only takes 
place when the positively charged anode is 
present. If we gradually increase the potential 
at the anode, the number of electrons it 
attracts will gradually increase until finally ' 
we reach a point where any further increase 
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in the anode positive potential fails to increase 
the number of electrons absorbed by the anode, 
the reason being that we are now absorbing 
all the electrons emitted by the filament. The 
valve is now said to have reached its “* Satura- 
tion Point.” 

The foregoing theory although fairly 
satisfactory, takes no account of the action 
of the gas in the valve, which surrounds 
both the filament and the anode. The 
remaining gas molecules in our so-called 
vacuum have a marked influence on the 
emission from the heated filament in the 
valve. Neglecting the gas effect we know 
that there is a great army of electrons en route 
between the filament and the anode, and their 
numbers increase as we approach the saturation 
point. At this point the numbers will be 
so great that those at P in Fig. 5, near the 
anode will repel those at S, 
and those at S will repel 
those at T which are just 
leaving the filament. ‘The 
total effect will be to throttle 
down the flow of electrons 
to the anode, and to 
neutralise the filament’s act- 
lon. As a result we shall 
not get at our anode the 
quantity we should expect to get. This 
effect, due to the presence of immense 
quantities of electrons in the space between 
the filament and the anode is known as the 
“ Effect of the Negative Space Charge." 

Now then, if a few molecules of gas are 
present another effect occurs which causes 
the neutralisation of the negative space charge, 
and thus increases our thermionic current. 
This effect is that previously mentioned as 
ionisation by collision. "This residual gas 
whose presence, in the most minute quantities, 
is unavoidable, has a very considerable in- 
fluence on the operation of the valve in supply- 
ing positive tons within the bulb, which 
neutralises the negative space charge effect, 
and enables larger thermionic currents to 
pass with an appreciable reduction of the 
"anode positive potential. But the pressure 
of gas has certain disadvantages. In the 


aED Fa ^r SY 


Fig. 5. 


THE WIRELESS WORLD 


first place the behaviour of the valve is un- 
certain and irregular, the increase of current 
not following regularly the increase of anode 
voltage. 

Secondly, when working with the filament 
white hot and at a high anode potential, the 
production of thermionic current becomes 
irregular. 

Another effect of the positive ionisation 
we said was the bombardment of the filament 
due to the ionisation by collision, and this is 
harmful to the filament and in time decreases 
the life of the valve by disintegrating the 
filament. 

These facts have rendered the use of soft 
valves undesirable, and hard valves are now 
almost universally used. 

It is to be noted, particularly with French 
valves, that the pressure of gas is low enough 
for the number of gas molecules present to be 
so small that the amount of ionisation by 
collision is very small. 

The electrons reaching the anode practically 
all come from the filament. 


INTERNATIONAL TECHNICAL 
WIRELESS COMMITTEE. 


The objects of the Technical Wireless Committee 
which has been sitting in Paris since June 21st 
is to examine important questions connected 
with the development of wireless telegraphy and 
telephony, with special consideration of the advances 
made during the last few years. 

The questions have already received a good 
deal of consideration at the International Con- 
ference on Electrical Communications, which was 
held in September, 1920, at Washington, but 
special questions were then reserved for discussion 
at the Paris conference. 

The most important questions now up for con- 
sideration are :— 


Classification of the different waves in accord- 
ance with their technical characteristics. and 
definition of the uses reserved for each kind. 
Distribution of wavelengths among the various 
services, such as naval and eerial services, 
point-to-point communications of all distances, 
wireless telephony, etc. 

Direction finding and meteorological services. 

Definitions of range and radiation. 

The work of the Committee (which is composed 
of eminent experts from the various countries 
concerned) is being conducted in a spirit of goodwill 
and confidence which augurs well for success. 
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THE APPLICATION OF ACOUSTIC ANALYSIS TO 
THE PROBLEMS OF INTERFERENCE* 


By J. BALDERSTON. 


N expounding a possible solution, partial 

or complete, of the problem of radio 
interference, I have departed entirely trom 
the beaten track pursued by so many pro- 
fessional and amateur research workers, 
because their most valiant efforts have not, 
as yet, been justified by the results obtained. 

The views of a technical radio expert and 
those of an operator, on the subject of inter- 
ference, are vastly different. 

To the former, interference begins with 
the response of an aerial to zther waves 
emanating from a transmitter other than the 
one with which communication is desired, 
while to the latter, it begins only with the 
emission of alien. sound waves from the 
diaphragms of the headphones. 

Here, then, lies the nucleus of a new sphere 
of thought. Instead of trying to master 
unwanted zther waves, let us, by way of a 
change, endeavour to master unwanted sound 
waves. The laws of sound are just as tangible 
and sharply defined as the laws of electrical 
induction. 

Electro-magnetic waves, and sound waves, 
have much in common, differing chiefly in 
their medium of propagation. 

Both possess the properties of amplitude, 
frequency, and phase. The great thing to 
have clearly in mind at this juncture is 
that interference anywhere between the 
headphones and the antenna is purely electrical 
in nature, while between the headphone 
diaphragms and the ear-drums of the operator, 
it is purely of an acoustic nature. 

As a preliminary to my proposed solution, 
I would request the reader for a moment to 
assume the personality of an operator who 
Is endeavouring to receive a message while 
being “jammed ” by another transmitter. 


* 'The following article is published as suggesting 
a field for experimental work. We have not tried 
the arrangement described and its suitability for 
wireless purposes cannot therefore be guaranteed.— 
Ep. 


Supposing that the spark notes of the two 
respective transmitters are different in pitch 
(as would in all probability be the case), 
it is clear that the detector circuit is being 
traversed by two distinct unidirectional 
currents, differing in frequency, and super- 
imposed, one upon the other. 

As the ordinary telephone receiver 
diaphragm is more or less aperiodic, it 1s 
obvious that it will respond to both currents 
and thus propagate through the atmosphere 
in its vicinity, a complex sound wave, 
possessing, in acoustic form, all the vagaries 
of the superimposed detector circuit currents. 

Before proceeding further, however, I 
would like to emphasise upon one vital 
difference between zther waves and sound 
waves. The vibrations of the former are 
at right angles to the direction of propagation, 
while those of the latter are in the direction 
of propagation. 

The equivalent of an zther wave's crest 
and hollow is found in a sound wave in the 
form of periodic and alternate pulses of rarified 
and compressed air. 

Just as two currents of identical frequency, 
but antagonistic phase relationship, can nullify 
the properties of each other, so can two sound 
waves under like conditions produce silence. 
If a sound wave emanating from one source 
Is split up into two paths so as to impinge 
simultaneously on opposite sides of a resilient 
diaphragm, such diaphragm will not be 
affected if the two paths are of equal length, 
because the pulses of compression, and the 
pulses of rarefaction will oppose each other. 
If, however, the lengths of the two sound 
paths are capable of being varied independently 
of each other, a position can be found where 
a pulse of compression will reach the diaphragm 
on one side at exactly the same moment 
that a pulse of rarefaction reaches the 
diaphragm on the other side. 

The acoustic phase relationship is then 
said to' be harmonious, each split sound wave 
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augmenting the effect of the other. Upon 
this phenomena of acoustics I base my 
suggestions for reducing interference. 

Sound possesses definite velocity and wave- 
length. 

The length of a sound wave may be taken 
as the distance between two successive pulses 
of compression. 

It is obvious, therefore, that to obtain 
harmonious phase relationship under such 
circumstances as have been described, the 
difference in length of the two sound paths 
must be equal to half the wavelength of the 
sound itself. 

It ts equally clear that any increase or 
decrease in the frequency of the sound wave 
will upset the phase relationship, if the 
difference in the length of the two sound 
paths remain unaltered. 

To apply the above facts in a practical 
form, I have devised an instrument which 
I call a “ Monophone Receiver." 

The following description and sketch will, 
I hope, make the nature of my device perfectly 
clear. 

A and A’ are two sensitive watch pattern 
telephone receivers. 

B is a mica diaphragm reproducer (similar 
to those in use with gramophones). 

C is a double ended stylus, pivoted at its 
mid point, the lower end of which is secured 
to the centre of the diaphragm B, while the 
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upper end is secured to the centre of the 
diaphragm of a microphone D. 

E is a short tube connecting A’ to one side 
of C. 

The other side of C is connected to A 
by a cylindrical shaped leather bellows F, 
provided with a micrometer movement G, 
such as the screw arrangement shown along- 
side the bellows. 

The receivers A and A’ are wired in series, 
and are connected to the terminals of the 
wireless receiving instruments in place of the 
operator’s headphones. 

The operator’s headgear is connected to 
the terminals of the microphone D, in series 
with a battery H. 

The actual 
follows :— 

During the reception of signals from a 
spark transmitter, the receivers A and A' 
will be traversed by unidirectional currents 
of the same frequency as the spark discharge. 
As the diaphragms of A and A' will vibrate 
synchronously, two pulses of compression 
(or rarefaction) will be simultaneously pro- 
pagated, one through the tube E and one 
through the adjustable bellows F. 

These two pulses will be immediately 
followed. by two pulses of rarefaction (or 
compression), and these again by two pulses 
of compression (or rarefaction), and so on, 
as long as the sound wave lasts. 


modus operands is as 
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The Monophone Receiver. 
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The speed of propagation in both bellows 
and tube being identical, it will be clear that, 
as the bellows constitutes a sound path of 
variable length, either an antagonistic or 
harmonious phase relationship can be imparted 
to the pulses of compression or rarefaction 
arriving on opposite sides of the reproducer B. 
If the phase relationship is harmonious, the 
stylus C will be actuated, and, by conveying 
the vibrations of B to D will create response 
in the operator’s headphones. 

If “jamming " commences, and the inter- 
fering note is higher or lower in frequency, 
it will create antagonistic phase effects upon 
the diaphragm of the reproducer B. 

If the frequency of the interfering note is 
twice, or half that of the note desired, the 
former will be completely destroyed while 
the latter will remain unimpaired. 

An octave ratio between the frequencies 
is very rare, and therefore, under actual 
working conditions, the following alternative 
method of using the ** Monophone Receiver ” 
would be found more effective. 

The length of the bellows is adjusted to 
produce complete antagonistic phase relation- 
ship to the frequency of the interfering note, 
so that it cannot be heard at all. 

The phase relationship of the note desired 
(with the exception of octave ratios), will 
also be partially in opposition, and the note 
thus weakened. 

This weakened note, however, can be 
compensated by connecting an amplifying 
device J between the microphone D and 
the headphones. 

The effectiveness of a *''Monophone 
Receiver " would be at a maximum during 
the reception of continuous waves by the 
" beat" method, as the interfering note 
could be made an octave of the note desired, 
by careful adjustment of the frequency of the 
local oscillator. The approximate velocity 
of sound (in air) is 1,100 feet per second, 
and if the frequency of the respective notes 
are known, their wavelengths are determined 
by simple calculation, viz. :— 

Velocity 


Wavel i dbusidau) AN 
avelength Prequency 


Example :—Frequency = 500. 
1100 4 
OO ^ 2-2 feet. 
To obtain harmonious phase, the difference 
in length of the bellows and the tube must 
be half the wavelength, and to obtain 
antagonistic phase, the difference in length 
must be egual to the wavelength. 

Where the frequency is not known, the 
harmonious or antagonistic point is determined 
by experiment. 

It may have occurred to the reader that, 
in accordance with the acoustic laws herein 
described, the interfering note can be com- 
pletely “ phased out" by adjusting bellows 
and tube to equal length. Such is the case, 
but this would “‘ phase out" the desired note 
too. The correct method of “ phasing out " 
the note of interference is to adjust bellows 
and tube for a difference in length equal 
to the wavelength of such note. 


Wavelength — 


SOME WIRELESS HINTS 


FOR THE AMATEUR 
By Capt. H. pe A. DONISTHORPE. 


ITH the present restrictions imposed 
by the Postmaster-General on the , 
wireless amateur, it is highly important 
that particular attention should be paid to 
the design and erection of the amateur’s 
station in order to obtain the maximum results 
under the prevailing conditions. The follow- 
ing notes, therefore, may serve as a guide 
to any novice who is intending to join the 
ever increasing band of wireless enthusiasts. 
Aerials.—Most amateurs pay far too little 
attention to their antennz, and so sacrifice 
a large percentage of the efficiency of their 
stations. Having chosen a suitable site for 
the aerial the next important point to be 
considered is the type of wire to be employed. 
It is essential, especially in large towns, to 
use an insulated or enamelled wire in order 
to prevent corrosion taking place. It will 
be found that an ordinary bare copper or 
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phosphor bronze wire will very shortly 
become covered with deposit when exposed 
to the open air. It has been ascertained by 
the following experiment that a bare wire 
wil. lose about 20 per cent. of its efficiency 
as an aerial after about three or four weeks 
exposure. 

Two aerials of similar dimensions, one 
being of enamelled and the other of new 
bare copper wire, were erected on a certain 
date. The signal strength from a known 
station compared on each aerial daily, with 
the result that the signals due to the bare wired 
aerials gradually dropped off until there was 
a reduction of about 20 per cent., after which 
no further diminution was noticed. On 
examination this wire was found to have 
become corroded and covered with a deposit 
of oxide. “The reason for the reduction 
in signal strength is doubtless due to the high 
resistance offered to the surface currents 
by this corrosion. 

A two-wire aerial of enamelled or insulated 
wire should therefore be constructed and 
separated, so that they are at least 6 feet 
apart, by means of some light form of spreader. 
In leading in the aerial care should be taken 
that this wire is not in close proximity to the 
house. For the actual lead-in a short 
piece of high tension cable should suffice. 

Earth.— The earth is another most im- 
portant point, and the amateur in nine cases 
out of ten cannot do better than to use a water 
pipe, taking care that his connecting wire 
makes good connection, either by soldering 
or by the use of an ordinary telephone earth 
connecter. It is also important that the 
earth should be connected at a point as near 
as possible to where the water pipe enters the 
earth. Where a more elaborate form of 
earth system can be made, such as by 
means of large buried galvanised iron plates, 
the connection from the operating room to 
the earth should be carefully insulated all 
the way to the actual point where the wire 
meets the earth, otherwise faulty contacts 
to “earth” will be made at various spots 
which will reduce theaerial circuit's efficiency. 

Circuits.—It is not intended to touch on 
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the very numerous circuits that the amateur 
can employ and each individual must consider 
what he considers most suitable to meet his 
requirements and pocket. A novice, how- 
ever, cannot do better than to employ the 
simplest circuit possible, and to build up 
gradually. A point which should be borne 
in mind in connecton with all types of 
Circuits is that it is of the utmost importance 
to keep all connections clean, and where 
thermionic valve circuits are employed the 
insulations between terminals, etc., must be 
of the highest quality. Faulty insulation 
in this connection will produce a host of 
faults such as high tension battery leakage 
and parasitic noises in the telephones. 
Thermionic Valves.—It is astonishing that 
nearly all the present day amateurs adopt 


the use of the “ hard ” or high vacuum type 


of thermionic valve for their experiments 
and circuits, when a “‘ soft” triode is so far 
more sensitive and interesting in its action. 
The “hard” type is, doubtless, more stable, 
but when compared in sensitiveness to a 
"soft" triode, there is no comparison. 
This * soft" type calls for a certain amount 
of skill in its operation, but this should rather 
appeal to the amateur. ‘There is vast scope 
for experimenting with such a triode, and 
the devising of circuits for its employment. 
One “soft” triode will give as much 
amplification as two " hard" valves, where 
one is used as a rectifier and the second as a 
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note amplifier, and in a reaction circuit the 
results are far superior and the signals more 
sharp and crisp than those produced by the 
*' hard " type. 

A simple circuit for the use of a soft valve 
is shown in Fig. 1, the usual grid leak and 
condenser being substituted by a potentiometer. 
The circuit will function quite satisfactorily 
with the former device, but a finer adjustment 
of grid potential is obtained by the latter where 
the characteristics are somewhat variable. 


Using this simple form of circuit in con- 
junction with a soft triode, it will be 
found that the best results are obtained 
at the expense of a rather higher potential 
on the anode, and a careful adjustment of 
the triode’s variables. Taking into con- 
sideration these points it should be possible 
for the amateur to obtain the maximum 
amount of success with the minimum amount 
of apparatus and cost. 


LOUD-SPEAKING TELEPHONES—II. 
By Parii R. Coursey, B.Sc F.Inst.P., A.M.I.E.E. 


(Continued from page 261 of last issue). 


OME controversy has arisen on the 
a Jquestion of priority in the discovery of the 
electrostatic effects described by Messrs. 
Johnsen and Rahbek, and a paper by Mr. 
Rollo Appleyard published in 1905 has 
been cited in this connection.* A table is 
given in that paper of the attractive force, or 
“ retentive force" as it is there called, 
exerted on the metal electrode of the dielectric 
with various applied voltages, but the order 
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*R. Appleyard : 
Society of London, 19, pp. 
Philosophical Magazine, 
October, 1905. 


Proceedings M4 the Physical 
724—739 (1905); 
10, pp. 485—497, 


of magnitude of the effects described seems to 
be much smaller than those obtainable with 
the lithographic stone, agate, etc., used in the 
demonstrations at the Institution meeting. 
The difference is probably to be found in the 
d.fferent nature of the dielectric, causing the 
less perfect establishment of the charged 
surface layer to which the effect seems to be 
due and to a lack of appreciation, at that 
time, of the mechanism of the phenomena 
in question. The condition of the surfaces 
of the materials used in those experiments 
was in all probability not best suited for the 
establishment of the large forces such as 
characterise the Johnsen and Rahbek appa- 
ratus. As we have seen in an earlier part of 
this article, the condition of the surfaces is 
all-important to the success of the experi- 
ments, so that unless care is taken in their 
preparation the results obtained will evidently 
not be nearly so useful. 

The idea of using a rotating cylinder in 
connection with a loud-speaking telephone is 
certainly by no means new, as it was employed 
by Edison in an instrument often termed an 
* electro-motograph," which was one of the 


. earliest forms of loud-speaking telephone. 


In this apparatus—shown diagrammatically 
in Fig. 11—a cylinder of chalk A is rotated 
uniformly by hand by means of the gearing 


shown, or by means of a clockwork motor. 
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This cylinder is formed of 
precipitated chalk to which a 
small proportion of mercury 
acetate has been added, the 
whole being moistened with 
a saturated solution of caustic 
potash and moulded into a 
cylindrical form by being 
subjected to hydraulic 
pressure. On the surface of 
the cylinder A a strip of 
platinum (shown in end view 
at C) rests, and has its other 
end attached to the centre 
of a thin mica diaphragm 
B. The spring S with 
pressure adjusting screw E, serves to maintain 
the requisite pressure between the platinum 
strip and the surface of the chalk cylinder. 
At the point where the platinum strip rests 
on the chalk cylinder a small platinum point 
Is fitted; as may be seen more clearly in the 
diagrammatic side view of the apparatus given 
in Fig. 12. The lettering of this diagram 
corresponds with that of Fig. 11, so that 
corresponding parts may easily be recognised. 

As mentioned above, the chalk is soaked 
in caustic potash solution, and must be 
maintained wet by occasional contact with 
the roller shown under the cylinder. This 
roller may be raised into contact with the 
cylinder by the handle G from its normal 
position in the reservoir of potash solution T. 
The terminals of the instrument are con- 
nected, as shown, between the platinum 
strip C and the metal core D of the chalk 
cylinder. ‘The effects produced in this 
apparatus are somewhat different from those 
we have just discussed in the earlier parts of 
this article, since the effect of the passage of 
the current through the chalk is to cause a 
reduction of the normal friction between the 
chalk and the platinum. Similar effects 
are, of course, produced on the diaphragm 
which is thrown into vibration by the varying 
pulls on the platinum strip C. 

It is a curious fact that neither unevenness 
of the surface of the chalk cylinder nor 
variations in its speed of rotation have any 
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appreciable effect on the sound produced by the 
apparatus ; it is merely the changes in friction 
between the platinum and the chalk which 
produce the sounds, and these changes are of 
a much larger order of magnitude than the 
natural slight variations due to unevenness of 
the surface. 

Much discussion has arisen in the past 
as to the mechanism underlying the action 
of this apparatus, and the explanation that 
may be applied to account for the changes in 
friction. — One suggestion is that the 
electrolysis of the caustic potash solution 
by the current causes the liberation of some 
gas on the surface of which the strip “ floats”, 
thus reducing the friction. ‘This view was 
expressed at a meeting of the Royal Society 
of Arts in May, 1879, when a demonstration 
of the apparatus was given by Conrad W. 
Cooke, C.E.,* who explained the process as 
follows :— 

* "The physical cause of the reduction of the 
coefficient of friction must, I think, be looked 
for as an effect of electrochemical deposition. 
It may be with some substances employed due 
to the liberation of gas by the electrolysis at 
the negative end of the pole, which in the 
instrument before us is the platinum strip 
bearing on the impregnated cylinder. ‘The 
sudden formation of a film of gas between 
the strip and the cylinder would perfectly 
account for the friction being reduced ; and 
even if gas be not liberated, a change in the 
chemical constitution of the chalk cylinder at 
that point which is pressed by the platinum 
strip would be accompanied by a change in 
the coefficient of friction between them." 

There are, however, some difficulties in 
the way of accepting this explanation, as 
some lag might be expected in the production 
and disappearance of the gaseous film—a 
lag which does not seem to exist, and 
in this connection it may be of interest 
to quote part of the abstract which appeared 


in Naturel of a paper by Prof. W. F. Barrett, 


presented to the Royal Dublin Society on 
* Journal of the Royal Society of Arts, 27, 
pp. 558—569. May 23rd, 1879. 
+ Nature, 19, pp. 483 --484, March 18th, 1880. 


290 


LOUD SPEAKING 


January 19th, 1880, “ On the Theory of 
the Loud-Speaking Telephone ”’ : 

“The author expressed his doubts as to 
the accuracy of the received theory which 
attributes the diminution of friction. that 
occurs on the passage of a current to 
electrolytic action, a film of gas being thereby 
produced, and hence a reduction of the 
normal ' stiction" between the chalk cylinder 
and the platinum faced arm which vibrates 
the diaphragm. One objection to this theory 
is the enormous rapidity of the changes 
that must occur and the difficulty of con- 
ceiving how the film of gas is to be got rid 
of, even if produced in an infinitesimal 
portion of time. Moreover, the author 
showed that even when the chalk was dry, 
in the ordinary acceptance of the word, the 
action still took place, excellent speaking being 
obtained from a cylinder that had been 
exposed for a month to a highly heated room 
and not once touched with water since it 
had been in the author's possession ; doubtless 
if the chalk were strongly heated its insulation 
would be too great, and the current would 
not pass. 

“ The tendency of a closed electric circuit 
is to enlarge itself, and it might be to this 
cause the phenomenon was due. But the 
electrodynamic action of the current should 
occur equally well between a metal cylinder 
bearing on the metal arm ; the author had 
therefore replaced the chalk cylinder by 
a polished brass cylinder, and employing a 
microphone transmitter at the other end of 
the line, the ticking of a watch was perfectly 
well heard as soon as the brass cylinder was 
rotated. Whistling, too, was imperfectly 
heard, but not conversation. Here no 
electrolytic action could occur, and therefore 
the self-repulsion of a current on itself, or 
other electrodynamic action was shown to be 
a vera causa. ‘The repulsive action of a 
Current in passing from one conductor to 
another, described by Gore, and usually 
attributed to the production of heat and local 
expansion at the points of contact was another 
possible cause. But the author questioned 
the usual explanation of Gore’s experiment, 
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and conceived it probable that both it and 
the variations of friction in the Edison 
telephone receiver might be due to a common 
cause as in both the currents passed from a 
bad conductor to a good one, and it was the 
opinion of the late Principal Forbes, formed 


‘after much research and careful inquiry, 


that a peculiar repulsive force was called 
into play when both electricity and heat 
were transferred from a bad conductor to a 
good one. From any point of view the 
subject was one worthy of further investiga- 
tion, which the author hoped to give to it. 

“ [In conclusion the author described an 

arrangement whereby he had adapted the 
magneto telephone to the revolving cylinder 
in the Edison receiver, so that instead of 
having to do the entire work of vibrating the 
diaphragm, as in the Bell receiver, the 
magnetic action of the current simply varied 
the friction of the cylinder, and so varied 
the nature of the oscillations of the diaphragm 
which were set up by mechanical means. 
But as much success was not obtained as 
was anticipated, nor did the combination in 
one instrument of the chalk cylinder and 
the magnetic action give good results, the 
variations in function being probably not 
synchronous from the direction of impulse 
not being always in the same way." 
—. "The same author also showed in a letter 
to Nature, published on March 4th, 1880 
(page 417), that feeble E.M.F.'s could be 
set up by such a receiver when the chalk 
cylinder was set in rotation. This effect 
may have been due to a species of electrolytic 
polarisation, or to the contact E.M.F.’s 
of the two conductors in contact with the 
chalk. In any case it serves to emphasise 
the distinction between the Edison receiver 
and the electrostatic one outlined above, 
apart altogether from the consideration of 
the opposite sign of the effects in the two cases | 
—one being an increase and the other a 
reduction in the friction. 

The discovery of the effects which led up 
to the design of the above-described arrange- 
ment of Edison's “ electro-motograph ” was 
made about 1872, when Edison discovered that 
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If a strip of paper, moistened with a chemical 
solution that is readily decomposed when an 
electric current is passed through it, is placed 
on a metal plate and has a platinum point 
resting upon it with a gentle pressure, the 
friction exhibited by the platinum point to 
movement over the surface of the moist paper 
Is instantly reduced when a current is passed 
through the paper between the metal plate 
and the platinum point. The point should be 
connected to the negative terminal of the 
battery. The friction is immediately restored 
to its initial value when the circuit is inter- 
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rupted. By drawing the paper strip at a 
uniform speed under a platinum point mounted 
on a suitable lever, a relay can be constructed, 
the friction of the moving paper pulling the 
lever over and holding a contact open against 
a spring. On the passage of a current through 
the paper the friction is decreased and the 
spring causes the lever to close the contact. 
Anyone interested in further details of 
this apparatus will find a description of the 
arrangements used by Edison in the Telegraphic 
Fournal, 6, pp. 381-383, September 15th, 
1878, together with a sketch of the apparatus. 


(To be concluded.) 


EXPERIMENTAL TRANSMISSIONS 
AROUND LONDON 


AND 


IN 


REPORT OF A SPECIAL MEETING CONVENED BY THE WIRELESS 
SOCIETY OF LONDON 


A meeting of the holders of Transmitting 
Licences in London and district was convened 
by the Wireless Society of London at 66, Victoria 
Street, S.W., on July 7th, 1921. 

Present:— Messrs. Blake, Burnham,Bligh, Coursey, 
Clapp, Child, Crampton, Davis, 
Hambling, Hope-Jones, Haynes, Klein, Mayer, 
McMichael, Partridge, Pocock, Campbell Swinton, 
Sherwood, Tingey, Taylor, and Lieut. Walker. 

The chair was taken by Mr. F. Hope-Jones, 
M.I.E.E., who read letters from Mr. William 
Le Quex, Guildford, and Mr. H. Burbury, of Wake- 
field, regretting their inability to attend, expressing 
their approval of the objects of the Meeting and 
making a variety of suggestions. 

The Chairman briefly explained that the business 
of the meeting was to explore all possible methods 
of so organising and arranging transmission during 
the busy hours of the evening as to minimise 
jamming and interference. 

The Meeting was opened for general discussion 
on these lines, as a result of which a number of 
suggestions were made, and the following possible 
' alternatives were put up by the Chairman for full 
discussion :— 


(1) Allocation of a definite day and a precise 
time for weekly transmission by each station ; 
thus a time table could comprise 28 stations 
with four per avening. 

(2) The reservation of half an hour every 
night (8 to 8.30) for regular weekly transmissions 
in the nature of a Concert. 


Donisthorpe, . 


(3) The appointment of seven specially com- 
petent transmitters with good equipment as 
Directional Stations to take it in turn to control 
all traffic for one evening per week each. 

(4) A voluntary limitation of transmission 
to 15 minutes by each station between the hours 
of 8 p.m. and 10 p.m. 

The Chairman invited advocacy of each of these 
in turn, and the following gentlemen took part in 
the discussion :— Messrs. Burnham, Blake, Clapp, 
Coursey, Crampton, Child, Basil Davis, Donis- 
thorpe, Haynes, Klein, MeMichael, Mayer, Pocock, 
Partridge, Sherwood, "Tingey, Rickard Taylor 
and Lieut. Walker. 

After summing up the discussion, the Chairman 
put the last proposal to the vote which, being 
carried unanimously, concluded the business of 
the meeting. The terms of the Resolution were 
as follows :— 


That there shall be a voluntary limitation 
that no single station or pair of communi- 
cating stations shall work for more than 
15 minutes at a time between the hours 
of 8 and 10 p m. legal time ; and that such 
station or stations shall wait at least 15 
minutes before again transmitting. 


The proceedings terminated with a vote of thanks 
to the Past President, Mr. A. A. Campbell Swinton, 
for the use of his oftices, to which he 
responded, i 
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NOT E.— Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless 
Clubs and Societies. Such reports should be submitted without covering letter in the exact form in which they 
are to appear and as concise as possible, the Editor reserving the right to edit and curtail the reports if necessary. 


The Editor will be pleased to consider for publication papers of unusual or special interest 
read before Societies. 


The North London Wireless Association. 
(Affiliated with the Wireless Society of London.) 
Particulars of membership, etc., can be obtained 

fron the Hon. Secretary, Mr. J. W. S. Prior, 
c/o Superintendent, Peabody Buildings, Essex 
Road, N.1. 

The meetings of this Association are now being 
held at the Northern Polytechnic Institute, Hollo- 
way Road, on Monday evenings. 

At the twenty-seventh mecting, Mr. Norman 
Wilson lectured on the construction of telephones. 
Mr. Wilson had made throughout a very efficient 
pair of 8,000 ohm telephones, and was able to des- 
cribe the difficulties met with very feeling'y, and 
give many useful tips to those who wished to 
construct their own telephones. A lengthy dis- 
cussion followed, and many questions were asked, 
which showed that the lecture was followed wit . 
close attention and interest. At the conclusion 
a hearty vote of thanks was accorded Mr. Wilson 

In closing the meeting, the Chairman said h 
hoped that other members would coine forward 
with similar lectures or papers. Construction | 
details of apparatus were alwavs welcome, and he 
felt sure that there were many members of the 
Association who could help in this way. Needless 
to say the Hon .Secretary will be glad to hear 
from any member who can obligo. 


The West London Wireless and Experimental 
Association. 

(Affiliated with the Wireless Society of London.) 

Al enquiries regarding the Society should be 
addressed to the Hon. Secretary, 2, Providence 
Road, Yiewsley, Middlesex. 

The Society held its usual weekly meeting on 
Thursday at 7 o'clock, on July 7th, at Belmont 
Road Schools, Chiswick. 

Mr. Studt continued the course of wireless and 
lectured on the magnetic field round conductors, 
induced currents and self-induction. A lively 
debate followed on a statement that the lecturer 
had made, the finish of which, owing to lack of 
time, was left over to the next meeting. 

Mr. Studt has very kindly presented the Society 
with a '" Brown " Loud Speaker and Relay, which 
is greatly appreciated, as until now head telephones 
have been handed round to the members. 

The Club has had some difficulties over tho erec- 
tion of an aerial, and is at present using an indoor 
one to P.M.G. measurements, which, however, 
is found to give quite good results. 

Wireless and Experimental Association. 

(Affdliated with the Wireless Soci’ty of London.) 

Hon. Secretary, Geo. Sutton, A.M.I.E.E., 18 
Melford Road, S.E.22. 


The Wireless and Experimental Association met 
at the Central Hall, Peckham, on Wednesday, 
July 6th, to hear Captain R. Tingey lecture on 
our common preoccupation. 

For two hours he demonstrated and advised, 
with deft fingers now working amongst switches 
and condenser knobs, again with chalk and black- 
board, treating his subject in a loving and reverential 
manner that carried conviction against the most. 
hardened practitioner of “ the other way." 

The secret appeared to be that he did not expect 
the same valve to do everything all at once. 

Perhaps this one valve one job principle might 
be worked by more of us amateurs with advantage. 

A cordial vote of thanks moved by the Secretary 
and carried with acclamation brought a most 
successful meeting to a close. 


All wireless amateurs undoubtedly wish for 
the best for our hobby, but does everyone think 
it worth while to make a move to interest othors 
and so enlarge the circle? 

An offer made by Mr. Geo. Sutton, A.M.I.E.E.. 
Hon. Secretary of the above Society, to give a dis- 
play at & Parochial Garden Party was eagerly 
accepted and the arrangements made worked 
without a hitch. 

The permission of the Post Office authorities 
was readily granted with the usual stipulations, 
& single wire attached to the adjacent steeple 
acte! as aerial, & stake wrapped with copper 
wire driven into a flower bed provided the earth, 
and with receiving valve and a C Mark III Amplifier 
and a Brown Loud Speaker our outfit was complete. 

B ackboard and easel enabled the demonstrator to 
eluci late knotty points by the aid of sketches, 
and the many questions asked showed the deep 
interest taken in the subject. 

Telograph signals were taken by the audience 
as more or less a matter of course, but when a 
well-known voice burst out,“ Hullo Lympne,Croydon 
calling," our mouths and throats were narrowly 
scanned for evidence of ventriloquism. 

Later, our equally well-known friend Burnham 
weighed in with a promised gramophone record, 
and we couldn't be suspected. of imitating all the 
instruments of the orchestra at once. 

From four till closing time at eight we hold 
the interest, and all appeared sorry that we had 
to pack up and dismantle. 


Edinburgh Wireless Club. 


(Affiliated with the Wireless Society of London.) 


The new Headquarters at 8, Forth Street, are 
now in order. The aerial has been erected, and 


203 


AUGUST 6, I92I 


proves surprisingly efficient for its town situation. 

Meetings are being held every Wednesday at 
8-10 p.m. Intending members are asked to enquire 
for particulars from the Hon Secretary. 

An outing was held recently to Salisbury Crags 
with exceptional results. Using small portable 
apparatus several American stations were received 
well on a 30-ft. aerial 8 ft. high. 
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The above photograph shows the set belonging to 
the Hon. Secretary, Mr. W. Winkler. The set is 
arranged in a bookcase from which the shelves have 
been removed. 


North Middlesex Wireless Club. 
( Affiliated with the Wireless Society of London.) 


Particulars of the club may be had from the 
Hon. Secretary, Mr. E. M. Savage, Nithsdale, 
Eversley Park Road, Winchmore Hill, N.21. 

A meeting of the North Middlesex Wireless Club 
was held at Shaftesbury Hall, Bowes Park. After 
some time had been spent on Morse practice the 
chairman (Mr. A. G. Arthur) called on Mr. Gartland 
for his address on '' The Transmission and Reception 
of Audio-frequency Signals." 

Mr. Gartland, who had been very busy connecting 
up his apparatus with the assistance of several of 
the members, said that he was first made acquainted 
with this method of short-distance telephony when 
in France during the war, when, as an experiment, 
he connected his telephones across the aerial and 
earth and heard conversation which was being 
carried on in neighbouring telephone lines. He then 
experimented further, and had found a convenient 
way of transmitting music (gramophone records) 
and to a certain extent speech, over short distances. 
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Interesting experiments were conducted by the 
lecturer. 

After questions had been asked and answered, a 
vote of thanks was proposed by the chairman and 
carried with enthusiasm. Two new members were 
elected. 


Birmingham Experimental Wireless Club. 
(A ffiliated with the Wireless Society of London.) 


The Secretary (Mr. Frank S. Adams, 110, Ivor 
Road, Sparkhill, Birmingham) will be pleased to 
hear from local amateurs. 

At a meeting held on Friday, July 8th, at 
Digbeth Institute, Mr. A. Woodcock gave an 
interesting and practical discourse on the ‘‘ Con- 
version of a Mark III. Tuner.” He exhibited such 
a tuner of his own conversion, describing the 
methods used in winding the tuning coils and 
adapting the set for valve use. 

The President (Mr. A. L. Lancaster) proposed a 
vote of thanks, which was carried unanimously. A 
field day was arranged for July 16th, fifteen 
members promising to attend. 


Bristol and District Wireless Association. 


Hon. Secretary, Mr. E. C. Atkinson, M.A., 
F.R.A.S., 5, Pembroke Vale, Clifton. 

During the Spring session, 1921, five general 
meetings of the Association have been held, and 
on June 25th the first '' field day " with the portable 
apparatus was held at Keynsham. Membership 
now exceeds 40. The rules have recently been 
revised and printed. 

On January 28th, 1921, Messrs. Mitchell, Marcuse 
and Atkinson contributed components from which 
a circuit was built up and connected to an aerial 
stretched across the lecture theatre. Whilst 
connections were being made, Mr. Atkinson dis- 
cussed the effect of ‘‘dead ends” in modifying 
wavelengths, and showed how the mutual induc- 
tance between the dead end of a single layer coil 
and the active part could be read off from the in- 
ductance curve of the coil. When the connections 
had been completed the megaphone commenced 
to deliver the news of the world to the meeting. 

On February 25th, Mr. W. R. Wade, in referring 
to the ‘Transatlantic Tests, protested against 
the interference caused by self-oscillatory local 
circuits. 

Committee and auditors for the current year 
were elected. Mr. G. Marcuse was elected delegate 
to the London Conference. Mr. G. Marcuse 
lectured on High Frequency Amplification. Am- 
plification before rectifying was desirable, since 
all rectifiers are relatively insufficient for weak 
signals. In the Marconi 55 A exhibited, 6 amplify- 
ing valves (one or more of which can be cut out) 
are followed by a rectifying valve. The intervalve 
coupling through a high resistance transformer 
and small condenser is partly inductive and partly 
due to capacity of coils and condenser, so that the 
resonance effect is small and a wide range of wave- 
lengths is satisfactorily covered with a single 
instrument. Self-oscillation is controlled by 
regulating filament temperatures, and by a con- 
denser between No. 3 grid and No. 5 plate. 
Potentiometer control of the rectifying valve 
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filament reduces jamming in spark work by ad- 
justing to type of transmission. 

On March 21st the accounts for 1920 were passed, 
and names of holders of transmitting licences 
collected for the London List. Mr. Marcuse re- 
ported on the London Conference. 

Rev. H. W. Jakes introduced a discussion on 
“ How to start an Amateur Station," describing 
his early experiences with ready-made apparatus. 
Other speakers advocated the home building of 
apparatus as teaching the experimenter more 
about his science. Mr. W. R. Wade was heartily 
congratulated on winning the Burnham Prize in 
connection with the Amateur Transatlantic Test. 

On April 22nd, Mr. M. Burchill was elected a 
member of Committee in place of Mr. L. S. Palmer, 
who resigned on taking up Government duties in 
Portsmouth. The revised rules of the Association 
were submitted and accepted. 

Mr. A. W. Fawcett discussed '' Reception of 
Short Waves.” Whilst most amateurs found 
difficulties in dealing with short wavelengths, the 
matter was important to them in view of the 
180 m. allotted to them for transmission. A 
T aerial was advocated, and a series condenser 
was often required. The A.T.I. should not have 
a long dead end, and should have low self-capacity. 
For spark signals a small single layer coil was 
recommended without a tuning condenser. Round’s 
circuit with a crystal rectifier was suitable. In 
C.W. work fine tuning was necessary, and body 
movements often affected this tuning sufficiently 
to occasion trouble. 

On May 27th it was arranged to have an excursion 
with portable apparatus towards the end of June. 
Mr. Bennett suggested affiliation of the Association 
with the Bristol Philosophical Society. 

Mr. C. E. T. Cridland lectured on ‘ Automatic 
Reception of Wireless Messages." Such reception 
implied large local currents controlled by the signals 
in the antenna circuit. The lecturer received 
the various devices used for this purpose, starting 
with the coherer used by Marconi, which was 
decohered by automatic hammering. A self- 
decohering device used by the Italian Navy con- 
sisted of mercury between iron electrodes. A 
Lodge-Muirhead device consisted of a steel wheel 
revolving in mercury covered with a film of oil. 
An early distress scheme consisted of apparatus 
which responded only to a series of dots trans- 
mitted at one definite speed. Microphone relays 
were sensitive, but uncertain in action. The 
Turner valve relay, for which an amplification 
of 500,000 was claimed, was described. The Creed 
printer was referred to, but not described in detail. 
The recording of high-speed messages on a dicta- 
phone, read by running at low speed, was referred 
to. A modern call scheme was discussed, and 
finally photographic records from a short period 
string galvanometer were described, in which 
messages could be taken at 600 words per minute 
on a film, developed and dried ready for reading 
in 44 minutes. 

On June 25th, the Association had a field day 
at Uplands Farm, Keynsham. Two stations 
working on 180 Spark ‘were set up about 1,100 
yards apart, and Clifton College Signallers made 
& station 300 yards away from station A. The 


weather was perfect, the wireless less so, but not 
e complete failure, and we gained useful experience 
as to arranging & programme for such work. 


Cambridge and District Wireless Society. 


A meeting of the above Society was held at the 
Reading Room of the Photographic Society's, 
Ram Yard, on June 22nd, at 8.30 p.m., with Mr. 
J. J. Butterfield in the chair. The next meeting 
was fixed for Wednesday, July 6th, at the Reading 
Room of the Photographic Society, Ram Yard. 
at 8 p.m., and Mr. Culpan will give some of his 
experiences in the reception of the Dutch Concert. 
The Chairman then called upon Mr. Symonds to 
give his address on his experiences as a wireless 
telegraphic operator in the war. Mr. Symonds 
then told how he was stationed on a boat which 
went to and from Singapore and Australia, and 
Singapore and China He gave the description 
of the sets he used and also how they worked. 
The subject was then declared open to discussion, 
and a hearty vote of thanks was passed to the 
lecturer. The meeting was then declared informal. 

A meeting of the Society was held at the 
Reading Room of the Photographic Society on 
Wednesday, July 6th, at 8 p.m., Mr. Culpan in 
the chair. 

A field day was arranged for July 21st at 7 p.m., 
when it was proposed to receive the Dutch concert. 
Mr. Culpan then delivered his address on his ex- 
periences in the reception of the Dutch concert. 
He described two or three sets which he found 
to be inefficient for the reception of the concert, 
and then went on to describe the set he found 
of most use. 

The meeting was then declared informal. A 
hearty vote of thanks was expressed to the lecturer 
in the usual way. | 


The. Gravesend Wireless Experimental and 
Model Engineering Society. 


The third general meeting of the above Society 
was held at 7.15 p.m. on Thursday, June 23rd, 
at the Globe Hotel, with Mr. Sleath in the chair. 

The minutes of the previous meeting were read 
and passed, and four new nembers enrolled. 

Mr. Bunt was asked to give a few words on the 
prospects and aims of the Society, and he also kindly 
offered a prize of half a guinea for the best attempt 
at some simple workshop item such as filing a 
piece of mild steel on top and bottom. Mr. Bunt 
pointed out that this is not so simple as it looks, 
and most of the members heartily agreed. 

The next item was a paper by Mr. Sleath on the 
“ Electronic Theory," being a prelude to a future 
paper on 2 and 3-electrode valves. The paper 
was written in a clear and simple way, but doubtless 
some of the members are still wondering about 
‘ions " and *' electrons," and if they have anything 
to do with atoms or molecules (see pp. 281—284 
in this issue). 

The meeting concluded with a demonstration 
by Mr. Birchall of his 3-valve receiver which is 
readily arranged for various methods and amplifica- 
tion (both H.F. and L.F.) by means of simple 
switching devices. 

The demonstration held at the Hospital Féte 
was & huge success owing to the fine results given 
by Mr. W. R. Tingey's personal attention and ap- 
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paratus. The German 4-valve magnifier is a fine 
piece of work, and signals through a Brown Loud 
Speaker were as loud as the gramophone at the 
transmitting station. The sum of thirteen pounds 
was realised, and seven new members were enrolled. 


South East Essex Wireless Club. 

Mr. F. A. Mayer, Hon. Secretary, ‘‘ Stilemans," 
Wickford. 

The past two monthly meetings were held at the 
Club-room on June 6th and July 4th respectively. 
On June 6th the Vice-President, Mr. Day, gave a 
lecture on '" High Frequency Currents,” which 
was demonstrated practically by means of his 
static apparatus. Some very interesting experi- 
ments were shown, and a hearty vote of thanks 
was passed to Mr. Day for his interesting evening 

On July 4th, Mr. F. A. Mayer lectured on “ Wire- 
less Transmitting Apparatus." A spark set was 
shown working, and the function of the various 
parts fully described. There were good attendances 
At both meetings, several new members being 
enrolled. During the summer months meetings 
will only be he!d on the first Monday in the month 
instead of weekly. For the benefit of local amateurs 
the Secretary will be giving a wireless concert 
on Sunday evenings between 8 and 9 p.m. on 1,000 
metres. Only 5 watts power will be used in order 
to avoid interference as much as possible with other 
amateurs. 

Plymouth Wireless Society. 

A meeting of the Plymouth Wireless Society 
was held on June 24th, Mr. W. J. Lewarn in the 
chair. 

This being the last meeting for the session, an 
election of officers for the next session was made, 
with the result that the undermentioned will act 
in the capacities noted during the session commenc- 
ing September 12th, 1921. 

Chairman, Mr. H. P. Mitchell; Secretary, 
Mr. W. C. Bodle ; Treasurer, Mr. H W. Langmaid ; 
Librarian, Mr. J. P. Carter ; Local Representative, 
Mr. L. E. Currah. 

A vote of thanks was passed to the present Com- 
mittee for their past services. 

Will those interested please note that this will 
be the last communication of the Plymouth Wireless 
Society until mid-September. 


The City of London School Wireless Society. 

At an annual meeting held on June l4th, there 
were 200 people present. After the business of 
the Society had been carried out and two new mem- 
bers elected, the President called on Mr. Burrows, 
of the Marconi Company, to deliver his lecture, 
" A popular lecture on Wireless.” 

After the lecture, Mr. Burrows «demonstrated 
Marconi's efficient amplifier, the 55 Type, and used 
it in conjunction with a 2-valve note magnifier and 
a set heterodyne generator. Wonderful results were 
obtained on the Club's 200 ft. aerial, and also 
the 6 ft. frame which was brought along. 

Mr. Burrows, before leaving, kindly invited 
40 of our members to the private cinema 
at Marconi House at some convenient time. The 
meeting was then closed. 

On ‘Tuesday, June 28th, at the annual meeting 
Mr. Haynes, from the R.M. Radio, Ltd., gave 
en interesting lecture on “The Design of the 
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Amateur's Station." He dealt thoroughly with 
all points, and showed many of the instruments 
made by his firm. "The lecture was fully illustrated 
by blackboard diagrams, and the lecturer was 
accorded a hearty vote of thanks. 


Brondesbury and Cricklewood Radio Club. 

This club having now been formed, local wireless 
workers and others interested are requested to 
communicate with Mr. J. F. Stevens, 119, Ford- 
wych Road, Brondesbury, N.W. (Hon. Secretary, 
pro tem.), who will be pleased to furnish full 
particulars. 

Bolton and District. 

An invitation is extended by Mr. W. Howarth 
to any amateurs of his district to communicate 
with him with a view to the establishment of a 
wireless club. Mr. Howarth's address is care of 
10, Cardwell Street, Bolton. 


A Wireless Society for Southampton. 

A meeting was held at Southampton on Thursday, 
July 7th, to consider the formation of a wireless 
society, with Mr. R. Harvey in the chair. 

It was decided to form the Society under the 
title of *‘The Southampton and District Radio 
and Experimental Society." A working committee 
and the usual officers were appointed. 

Further information can be obtained from the 
Hon. Secretary, Mr. G. T. Vivian, 8, Bernard 
Street, Southampton. 


The Willesden Wireless Society. 

Since our last appearance in print our Society 
membership has considerably increased. We have 
now permanent headquarters at 25, Station Road, 
Willesden Junction, and despite the hot weather 
and the call of the fields, our meeting average has 
never dropped below fifteen. The Society's wircless 
receiving set is now in course of erection, great 
assistance having been given by certain members 
in constructional details and apparatus. Owing 
to the holidays it has been decided to postpone 
the most important lectures until September, and 
a series of general diseussions and demonstrations 
are now taking place. The Society has two buzzer 
sets, and buzzer practice is given. We have two 
ex-operators for instructors, and therefore hope to 
be able to report good progress. One of these 
instructors at our last meeting wrote a speed of 
29 words per minute in quite legible writing. 

The demonstration at our last meeting was quite 
& success, Messrs. Picker and Mann exhibiting and 
explaining the construction of a single-valve receiver, 
the work and finish of both instruments making one 
think that the wireless amateur is a natural instru- 
ment maker. A three-valve amplifier and loud- 
speaker (lent by Mr. Corsham) was then coupled to 
one of the sets, and after various details, such as 
howling, ete., were subdued, fairly good results were 
obtained with only 12 volts on the rectifying valve's 
plate and 48 volts on the amplifier. 

Thanks to our latest announcement we have 
members from as far afield as Hendon, Ealing and 
Watford. 

The meetings are held at 8 p.m. Tuesday evenings 
and anyone wishing for details of membership will 
be forwarded same from our Secretary at 87, Mayo 
Road, Willesden, N.W.10. 
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HINTS ON THE AERIAL AND EARTH FOR 
BEGINNERS 


N the erection of wireless aerials, both 

for transmitting and receiving, there are 
several important factors which must be 
considered. An aerial which is used for 
transmitting usually presents more difficulties 
than a plain receiving wire, so it will be suff- 
cient to consider the points in connection 
with the former. 

The insulation of the aerial is probably 
the most difficult problem which must be 
dealt with. At high potentials, unless there 
is very good insulation between aerial and 
earth, a considerable leakage of current will 
take place which will flow directly from 
aerial to earth through the defective insulator, 
and thus the radiating power of the aerial 
will be reduced. Further, the insulator has 
to serve the double purpose of preventing 
the flow of current to earth, and supporting 
the aerial. Most good insulators are com- 
paratively weak mechanically, so that in the 
case of very heavy aerials they have to be of 
great size in order to stand the strain. 

When selecting material for an insulator, 
the question of voltage must also be con- 
sidered. When the aerial is oscillating, at 
certain instants, the potential between aerial 
and earth is equal to the potential applied to 
the oscillatory circuit, which may be of the 
order of 10,000 volts. 

The following table gives the thickness of 
insulation required to withstand a pressure 


of 10,000 volts. 


Insulator. Thickness 
(Millimetres). 
Rubber - - - 03 
Ebonte- - - 02 
Glass - - - 04 
Porcelain - - 1:0 
Mica - - - OI 


Referring to the table above, we see that 
mica is obviously the best insulator, but it 
possesses the defect that it is weak and will not 
stand the machine process required to make 
it up. Ebonite can be machined and moulded 
but is very brittle Rubber is a very suitable 


insulator for small aerials, but requires to 
be replaced by something more rigid in the 
case of heavy wires. Porcelain, although 
comparatively a poor insulator, is slightly 
stronger than glass, and also possesses another 
advantage, which will be explained further 
on. Porcelain, therefore, is usually used for 
insulating large aerials. 

Once set up, the aerial is not always 
very convenient to inspect and repair. The 
insulator, therefore, must keep its properties 
under all weather conditions. 

This becomes a difficult matter in a place 
with frequent rainstorms. Moisture is a 
good conductor of electricity, and if the surface 
of the insulator is damp, a spark will be 
conducted over the surface, although the 
actual insulation is not pierced or broken 
down. A variety of ways are employed 


to overcome this defect. The insulator can 
be screened by suitable coverings, or it may 
be treated with waterproof varnish, which 
prevents the formation of a continuous 
film of moisture over the surface. It ts in 
this respect that porcelain is superior to other 
insulators. The highly glazed surface tends 
to prevent the formation of a film of moisture, 
and, further, if the insulator is suitably 
shielded, the leakage from moisture is reduced 
to a minimum. Fig. | shows a small porcelain 
insulator used for single wire aerials, and 
Fig. 2 a larger size, with rain shields. An 
additional prevention of surface leakage is 
given by increasing the length of surface of 
the insulator. This is done, without making 
the insulator unduly long, by corrugating 
the material as shown in Fig. 3. The total 
surface length between the ends is clearly 
the distance obtained by measuring the 
depressions and “hills” of the insulator. 
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PORCELAIN 


Fig. 2. 


The aerial itself is usually made of stranded 
copper or phosphor bronze wire. The question 
now arises “What is the most suitable 
length, and how many wires are necessary ? "' 
The length is usually determined by local 
considerations, as well as by the wavelength 
it Is desired to transmit. 


PORCELAIN STEEL 
exi KO 
Fig. 3. 


The wavelength of a plain aerial is ap- 
proximately five times its actual length. 
So that we see that in the case of a 100-ft. 
plain aerial wire the wavelength is in the 
neighbourhood of 500 ft., which is somewhat 
low, except for small experimental stations. 

It is obviously impracticable to increase 
the length, because of the strain on the masts, 
insulators and the wire itself. Remembering 
that the natural wavelength is proportional 
to v LC, the inductance and capacity of the 
aerial, we see that it is possible to alter the 
wavelength by varying the constants of the 
aerial. If we form the aerial of two wires 
side by side instead of a plain wire, the capacity 
will be doubled and the inductance approxi- 


Fig. 4. 
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mately halved. "With an increase in the 
number of wires, the length of the aerial 
could also be slightly reduced. Fig. 4 
shows a plain two-wire aerial. 

Having fixed the size of aerial to oscillate 
with the frequency of wave transmitted by 
the station it is desired to receive, it 
is still necessary to be able to alter it, 
according to the requirements of the trans- 
mitting station. It would obviously be 
awkward to have to adjust the length and 
size of aerial for every variation in the wave- 
length transmitted or received! ‘These 
adjustments are made by inserting an induc- 
tance or capacity in the aerial circuit, which 
has the effect of shortening or lengthening 
the natural wavelength (Fig. 5.). The effec- 
tive capacity of two condensers in series 
is less than the capacity of either of them, 
so, if a condenser is connected in series with 
the aerial, the wavelength will be reduced. 


Similarly, inductance in series with the aerial 
will increase the total inductance, and increase 
the wavelength. ‘The practical limits to the 
variation of wavelength by this means ar- 
waves one-half or double the natural wavee 
length of the aerial. 

For example, with an aerial having a 
natural wavelength of 1,000 metres, it is 
not practicable to increase the length above 
2,000 by means of an inductance, or to de- 
crease it below 500 by means of a capacity. 
Above and below these limits the aerial 


Fig. 5. 
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circuit will approach more nearly to a closed 
oscillatory circuit and the radiating power 
will be diminished. 

Besides increasing the number of wires, 
the capacity of the aerial may be increased 
by decreasing the thickness of dielectric, 
i.e., bringing the aerial nearer the ground. 
This, however, will result in a lowered 
range of radiation, as the distance over which 
it is possible to transmit varies directly as 
the height of the aerial. 


Fig. 6. 


The masts supporting the aerials are 
usually made of wood in the case of small 
ones, and steel for large aerials. For small 
single-wire aerials bamboo makes a very 
suitable mast. One or more stays may be 
led from the top of the mast to the ground 
to add strength. ‘These should also be in- 
sulated from the mast as carefully as the aerial. 
For high-power land stations, steel girder 
towers are used of the type shown in Fig. 6. 
In the case of steel towers the insulation of 
the stays is even more important, as otherwise 


the towers would form a sort of screening 
aerial, which would absorb the majority of 
radiation from the aerial proper. 

* * * 


The connection to earth is usually made by 


BRASS 
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means of a number of strips or plates of metal 
buried a considerable distance under the soil. 

Since the oscillatory current flows between 
aerial and earth, any resistance in either will 
result in a rapid damping of the oscillations 
and a decrease in power. ‘The resistance of 
the earth will be lowered by using a number 
of plates buried at different points in the 
ground, and also, if the earth be moist. 
A special contrivance is sometimes adopted 
to secure moist contact, consisting of a cone 
of copper gauze filled with charcoal, but for 
small stations this is usually needless. 

In conclusion, it might be noted that an 
aerial will act as a remarkably good lightning 
conductor. It is customary therefore to avoid 
damage to instruments by lightning by insert- 
ing a small spark gap between aerial and earth 
at receiving stations. This provides an easier 
path for the lightning than through the 
tuning inductance. "Ihe damage to delicate 
receiving apparatus is to a certain extent 
obviated. In the case of violent storms, 
the aerial could be connected directly to 
earth by means of a suitable switch. Fig. 7 
shows a type of protecting spark gap. 


NEXT NUMBER. The next number of “The 


a six-page Directory of Experimental Transmitting Stations 
with maps showing locations, etc. 


Wireless World" will contain 
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STAVANGER W/T STATION 


The above photograph shows the site of the transmitting unit of the Wireless Station at Stavanger, 

Norway. The station was completed at the end of 1919, and was primarily designed for 

communication with Annapolis and Tuckerton. The call sign of the station is LCM, well-known 
to all amateurs. The photograph reproduced was kindly supplied by a Norwegian amateur. 


BOOK REVIEW CONVERSION OF A 
ee “Mark IV” SHORT WAVE 
RECEIVER TO A SINGLE 


THE PRACTICAL ELECTRICIAN'S 
POCKET BOOK AND DIARY, VALVE SET 
1921. By C. Hewins. 


(London: S. Rente] & Ce, Ltd. Price, ik wiring of the set must first of all 
3s. net). be stripped and re-wired to the circuit 
The 1921 edition of this useful little book shown in the diagram, where :— 


marks the twenty-third consecutive annual CO is a change-over switch for cutting 
appearance of the volume. out short-wave primary. 

'The contents of the present edition show S is a switch for switching out short 
that extensive revision has been made to wave reactance. 
bring the book up to date, whilst additional A and B are sockets for plugs of external 
matter has been included. The book is coils (primary). 
extremely valuable to practical electricians, C and D are sockets for plugs of external 
containing as it does almost everything that is coils (reactance). 
required in the everyday conduct of his The coils L and L’ are coupled together. 
work. The aerial tuning inductance old coils 
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must be stripped and rewound to the same 
size (basket type) with No. 36 D.C.C., 
which gives you a wavelength of 600-800 
ms. (internal coils). 

The reactance coil should be rewound the 
same as above. When the coils have been 
waxed they can be put into the ebonite cases. 

The valve holder is made of 4 brass legs 
and screwed into the centre of the panel as 
shown in the photograph. 

The external coils may be honeycomb, 
basket or slabs, preferably baskets as in 
the photograph. 

The external coils are fitted with plugs 
into the sockets A and B, C and D. 

The telephones are preferably 4,000 ohm., 
Brown's or Sullivan's. 

The H.T. battery may be made up of 
flash lamp batteries, preferably Siemens make, 
or may be bought in 15-volt units. 

The filament rheostat is as described in 
The Wireless World, volume VIII, 
page 860, March 19th, 1921, or purchased 
from any wireless firm. 

The crystals used are zincite-bornite, 
which gives excellent results. 


A 2-wire type aerial is used, 80 ft. each 
side, 160 ft. including the lead-in wire, 
35 ft. high one end and 25 ft. the other. The 
wire is 3/20 black enamelled. 


A note magnifier may be added if desired, 
by removing the telephones and connecting 
the primary of the transformer to the terminals. 
PCGG concerts can be easily read with this 
set, strength 5-6, LP (Koenigswusterhausen) 
telephony comes in strength 9. 


^, JA E QS 
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The Converted Set. 
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QUESTIONS AND ANSWERS 


NOTE.—This section of the magazine is placed at the disposal of all readers who wish to receive advice and 
tnformation on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules.—(1) Questions should be numbered and written on one side of the 
paper only, and should not exceed four in number. (2) Queries should be clear and concise. (3) Before sending 
wn their questions readers are advised to search recent numbers to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) AU queries must 
be accompanied by the full name and address of the sender, which is for reference, not for publication. Queries 
will be answered under the initials and town of the correspondent, or, if so desired, under a ‘‘ nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. 


R.T. (Christiania).—(1) Either circuit will 
receive telephony, but not C.W., unless a separate 
heterodyne is used. For a self heterodyne circuit 
see page 853, March 5th issue. 

(2) These pancakes are too small for an efficient 
long-wave receiver. For 9,000 ms., using 0:0005 
mfds. across the A.T.I., use 9 pancakes, 4 cms. 
inside, 16 cms. outside diameter, wound with 


No. 26 for the A.T.I., and five similar ones for the . 


reaction. 

(3) The principle may be applied; but not the 
actual windings given in the article in question. 
You will find it more useful to use & condenser. 

E.J. (Oldham).—(1) For & 0-002 condenser 
use 10 foils 4 cms. wide, and 6 cms. long, with 
overlap of 4 cms., and waxed paper dielectric 
0-005" thick. 

(2) It is not possible to make one loose coupler 
to cover a range of 800 or 3,000 cms. efficiently. 
Try the following winding, which will give you 
10,000 ms. on a P.M.G. aerial: A.T.I., 8” diameter, 
wound with 12” of No. 26. Reaction, 6” diameter, 
wound with 6” of No. 30, using a series parallel 
aerial condenser of 0:0005 mfds. 

(3) Yes. Arrange the circuit approximately, as 
shown on page 186 of the May 28th issue, Fig. (3). 

H.G.W. (Shoreham).—(1) The simplest way 
to add a valve to your circuit is as a note magnifier. 
Connect as shown in diagram, Fig. 1. 

(2) The signals are not sufficiently strong to 
operate a Morse inker. 

(3) Yes, if it is the only connection you can make. 


Fig. 1. 


(4) During a storm connect the aerial direct to 
the earth, or let the aerial leads swing clear of 
everything. 

QUAERE (Leicester).—(1) Thickness of sample 
wire 0:0045” or 0-0114 cm. S.I.C. probably 2. 
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(2) Capacity approximately 0-0007 mfds. 
nKa 
4rd x 900,000 


n = number of active plates, a = area of overlap 
in square cms., d = thickness of dielectric in 
ems., K = S.I.C. of dielectric. 
3x2x5x3 
Capacity = gr x 0-0114 x 9 x 108 
= 5 
~ 7-16 x 103 


(4) Yes. 

NOVICE (Dorking).—(1) Yes, provided you 
have a suitable tuning circuit, either plain aerial 
or a loosely coupled set, across the inductance of 
which you can connect the terminals A shown in 
the diagram to which you refer. 

(2) You might possibly use this as a safety 
spark gap across your aerial to earth. 

(3) Not so far as we know. 

J.P.E. (South Shields).—(1) The coils are 
suitable, but the circuit is not quite right. See 
Fig. 8, page 19, of the June llth issue, and arrange 
your circuit similarly. 

(2) 3,500 ms. for the aerial circuit. Secondary 
with 0-0005 condenser across it approximately 
6,000 ms. 

(3) Nauen, Eiffel Tower, Poldhu, and others. 

(4) Make a telephone transformer—described in 
issue for March, 1920—for your existing 240 ohm. 
telephones, and obtain a 0:0005 condenser in place 
of the test tubes. 

V.C. (Russell Square). —For telephone recep- 
tion the receiver should be brought almost, but 
not quite, to the oscillating point; it is then in its 
most sensitive condition for good speech. However, 
some people do not realise when their sets are 
oscillating, and so allow them to radiate and inter- 
fere with other people. 

J.K.H. (Ashington).— The. inductance of the 
standard Marconi 1} kW set transmitting A.T.I. 
is 15 mhys., and that of the jigger secomdary is 
28 mhys. The expression ‘‘ wavelength " of these 
coils is almost meaningless. The wavelength to 
which they would resonate depends on such 
quantities as their self capacities, and is quite 
indeterminate. 

H.D. (Dartford).—(1) It would be easier to 
give you a suitable circuit if you told us something 
about your proposed intervalve transformers, 
e.g., whether they are L.F. or H.F. Similarly 
your item 5 (one condenser, two plates 13" x 24", 
mica dielectric) is not very helpful without the 
thickness of the dielectric. If your transformers 
are L.F., use a circuit as in Fig. 7, page 190, in 


(3) Capacity — mfds., where 


= 0-0007 mfd. 
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the issue for June llth, adding the third valve 
in the same way as the second there shown. If 
the transformers are H.F., connect as in Fig. 4, 
page 663, of the December llth issue, arranging 
connections between your first and second, and 
between second and third valves, as shown between 
the two valves in the diagrams. 

(2) 1 megohm = 1,000,000 ohms. 

E.R.W. (South Hackney).—We regret that 
there is very little in the sketch or description sent 
to give us a clue to the poor working of the set. 
All the connections shown are correct. The only 
thing we do not like is the mounting of the valve, 
etc., on the secondary coil. Coils carrying H.F. 
currents should always be placed as far from other 
leads and apparatus as possible. The most likely 
faults in your set are (1) a bad valve, (2) poor 
telephones, (3) possibly telephone transformer 
connected the wrong way round. 


DOCTAH (Blundelisands).—(l1) The wire 
could be used if very carefully wound, but we should 
much prefer silk-covered wire, of somewhat thinner 
gauge. 

(2) Wind the bobbins one-third full for the 
primary winding, and fill up completely for the 
secondary. If possible close the iron core. 

(3) Yes, this should be quite feasible. 

(4) Make the coils about 1” internal diameter 
and 5” outside diameter, wound with No. 30 wire. 
You will probably want about a dozen of these 
connected in series and placed close together 
for the maximum wavelength. 


J.N. (Willaston).—(1) We are unable to give 
the name of the station from the few details you 
give of the transmission. From your locality we 
should think it was very possibly one of the liners 
recently supplied with .Marconi valve transmitters. 
(The effect of cloud and sunshine on the signals 
is very abnormal, and does not seem capable 
of simple explanation. ) 

(2) As you do not give the thickness of the 
dielectric of your parallel aerial tuning condenser, 
we cannot state the maximum wavelength. The 
total A.T.I. being about 45,000 mhys, your maxi- 
mum is not likely to be less than 6,000 ms., and 
may very likely be considerably higher. 

S.J.M. (Seacombe).—It is rather difficult to 
explain your difficulties in the pile winding in a 
few words; if possible get some “old hand" to 
show you, or even examine a professionally wound 
coil. Your sketch (1) is wrong; there should 
be no gaps as shown. Either of the methods of 
your sketches (2) is possible, but the first will 
give you rather neater work. Another arrange- 
ment, ghown in Fig. 1, is quite good. 

The finished winding does not come out '' quite 
even"; there is a wrinkle and small gap where 
each wire leaves a top row to 
begin again at the bottom. If 
properly done, successive DO 
wrinkles do not come exactly © 
oppo:te each other; each OO 
comes slightly after the pre- 
ceding one, forming in the end 
a quite neat spiral pattern 
round the coil. This form of 
winding is largely a matter of “ knack”; when 


this is obtained you will find it quite easy to get 
good results; until you do, it will be very hard. 

SERGEANT PILOT (Cricklewood).—(1) 
Many types of circuit are possible. One of the 
simplest is that of Fig. 2, page 98 of the April 30th 
issue, the third valve shown being represented 
by your first (rectifying) valve. Reaction may be 
introduced in the plate circuit of the first valve 
in the figure. There appears no reason why 
the same L.T. battery should not be used. If 
you get any trouble, put chokes in the leads; 
the chokes will, of course, have to be of low resis- 
tance. l 

(2) There is no reason why you should not place 
the valves as you suggest, provided that you can 
run the leads without interfering with existing 
connections. 


M.D.M. (Cricklewood).—(1) It is quite im- 
possible to give a definite rule for the relative 
proportions of tuning and reaction coils, for the 
following reasons:—The necessary condition for 
oscillation is the provision of a certain minimum 
of mutual inductance between the plate and grid 
circuits. The amount necessary depends on all 
the following factors, among others, the H.F. 
resistance of the circuits, the voltage amplification 
factor of the valve, the grid conductance, the 
plate conductance, and the frequency. As most of 
these are unknown in any given case, we cannot 
state the necessary mutual inductance, and, 
even if we could, we could not state the exact 
size of the reaction coil, which would still depend 
on the unknown degree of coupling between it 
and the tuning coil. 

(2) Certainly. 

(3) Yes, with a suitable valve; it may be con- 
siderably too much for some types. 

(4) About 10 milliamps plate current ; 
exact amount varies considerably. 


J.L.W. (Norbury).— The gauge of the wire 
submitted is No. 40. It should be fairly suitable 
for L.R. telephones, L.F. intervalve transformers, 
or even for H.F. copper transformers. 


F.C.K. (South Norwood).—(1) Yes, certainly. 
. (2) A. T.C. may be 9" x 6" of No. 22. 

A.T.C. may be 0-0003 míds. Closed circuit 
inductance may be 6' x 4" of No. 24. Closed 
circuit condenser may be 0-0005 míds. 

(3) The reactance coil if introduced may be a 
small coil in series with the closed circuit coil, 
arranged to couple with the A.T.1. by any usual 
form of loose coupler. 


L.J.N.K. (London). -(1) The connections shown 
are quite correct, and the set should work quite 
satisfactorily. 

(2) You already show a condenser and leak to 
valve V, The use of a condenser and leak to 
V, is quite optional; on the whole we should 
prefer it with this type of set. R, = 50,000 ohms. 
R, = 3 — 10 megohms. Condenser C = 0.00005 
— 0-0001 míds. 


C.W.A. (Putnev).—(1) For C.W. 
spark or telephony, no. 

(2) If the circuits are suitably designed the set 
will start oscilating for a certain value, or any 
greater value, of the coupling of your loose coupler. 


the 


yes; for 
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(3) Any interference which can be produced 
by a circuit of this type will be quite small. 

(4) To still further reduce it, use a 2-circuit 
receiver, coupling the aerial very loosely to the 
closed circuit in which the oscillations are set up. 

UNSATISFIED (Aberdeen).—(1) The set is 
of quite useful type, but the amount of wire on the 
loading coil is about three times as much as neces- 
sary. The variable condenser is also about four 
times too big at maximum. 

(2) For 600 ms. very little of the coil will be 
needed in the aerial-earth circuit; for FL, about 
one-third. It is impossible to predict the amount 
necessary across the variable condenser under 
the conditions you specify. 

(3) Maximum wavelength about 14,000 ms. 

(4) The set would have the usual advantages 
of a 2-circuit receiver. Make it about 8” x 5”, 
wound with No. 26. 

BISCUIT (Reading).—(1) Yes; we presume 
you mean basket coils. 

(2) Wind 12 basket coils 2 cms. inside and 
12 cms. outside diameter of No. 28 wire. Use 
eight for the A.T.I. and four for the reaction. 

(3) Take tappings from the joints of the coils 
to the stud switch. 

(4) Yes. 

M.D.M. (Cricklewood).—(1) This seems a 
very good arrangement. 

(2) A grid condenser and leak will probably 
give better rectification. It should be connected 
as in No. 1 sketch. 

(3) 0.002 mfds. will probably be suitable for 
all three condensers. 

H.M.d'A.S. (Wolverhampton).—(1) Inter- 
action between the transformers probably causes 
the howling. Try reversing the grid windings 
one at a time. 

(2) It is difficult to calculate, but probably 
2,000 mhys. 

1914 READER (Halifax).—With a single 
valve you will only just hear the Dutch concerts 
as you do now. To make signals stronger it will 
be necessary to add one or two valves as note 
magnifiers. If you only use a 4-volts filament 
battery it will be necessary to cut out the variable 
resistance. The condenser across the telephones 
should be 0-001 to 0:002 mfds., and may be con- 
nected across the H.T. battery as well as the tele- 
phones. The author of the article in question 
has been asked to communicate with you. 

V.N. (Birkenhead).—(1) A 2-plate condenser 
of the dimensions given has a capacity of 
0-:00002 mfds. To find the capacity of your con- 
denser (as you omit to tell us the number of the 
plates) multiply this value by the number of spaces 
between the plates. 

(2) It is difficult to calculate the inductance of 
these coils. It is too big to be useful for a wireless 
circuit, except perhaps in connection with L.F. 
transformers. 

(3) Yes. 

G.A.H. (Farnborough).—(1) Ratio of turns 
should be about 10-1. 

(2) It is impossible to say, as carbon resistance 
varies considerably. 

(3) We think not. 
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(4) The object of inserting a condenser, whether 
fixed or variable, in an aerial circuit, is to vary 
the wavelength of the circuit. It is & case of two 
condensers in series giving & resultant capacity 
less than the capacity of either condenser singly. 
A fixed condenser makes a fixed reduction in the 
capacity and wavelength, and a variable condenser 
gives a variable reduction. 

A.R. (Aberdeen).—(1) See diagram Fig. 3. 


Fig. 3. 


(3) No; insulation is quite unnecessary, and 
it is liable to rot when exposed to the weather, 
and look untidy. 


BETTADUCH (Walthamstow).—(1) This is 
quite possible, if you introduce a step-up trans- 
former (iron cored) in the place at present occupied 
by your telephones. The connections for the note 
magnifier will be as those of the last valve in the 
diagram of Fig. 7, page 190, of June 11th. 

(2) We presume you mean for the grid leak 
and resistance ? If so, in the absence of any 
instruments you will have to adjust these entirely 
by trial, using the values that give the best results. 
Do not make the resistance too small, or the capacity 
too big. If you use mica for the dielectric, use 
only two plates, with not more than a few square 
cms. of overlap. 


C.C. (Retford).—We should prefer cylindrical 
to basket coils for a set of this type. If you use 
baskets for the A.T.I., use two coils of internal 
diameter 1”, and external diameter 9”, laid side 
by side. For secondary as above, but with external 
diameter 7”. 

(2) By bringing the coils to be coupled into 
proximity with each other. 

(3) The blocking condenser should be bigger, 
say 0-001 míds. The tuning condenser is correct 
as shown. 

(3) An iron-cored transformer of windings about 
5,000 ohms and 100 ohms. See the article in the 


issue for March, 1920. 
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QUESTIONS AND ANSWERS 


E.A.E. (Cheadle Hulme). —(1) Data for L.F: 
transformers have been given repeatedly in these 
columns recently. An article on H.F. transformers 
is appearing very shortly. 

(2) Resistance coupled amplitiers are never 
satisfactory on short waves. No special altera- 
tions are necessary to the normal type of trans- 
former amplifiers to fit them for short wave work, 
except the provision of suitable transformer 
windings (3) and (4). For both these items 
dealers in general wireless accessories advertising 
in this magazine, as we do not think the actual 
makers will care to supply such small quantities 
as you are likely to want for amateur work. 

J.B.K. (Cambridge).—You will be very un- 
likely to get satisfactory results from a H.F. 
transformer to cover the range of 500-15,000 ms. 
by means of tappings. For such a range we should 
recommend a set of at least four transformers. 
The design of windings for a particular case is 
largely a matter of experiment, and as such, is 
outside the scope of these columns. An article 
on this subject is appearing very shortly, which 
if not giving values exactly suited to your case, 
will guide you as to what sort of values to try 
on your own set. 


A.F.T. (Sudbury).—(1) The set is properly 
connected, except that it would be better to put 
the aeria] tuning condenser in parallel with the 
A.T.I. Also connect the L.T. battery to earth, 
and not the positive side of the telephones as shown. 
Telephone condenser need not be variable, but should 
be larger than shown. We presume your telephones 
are of high resistance. 

(2) Yes. 

(3) If you have insulators at both ends of the 
aerial as shown at one end, nothing more should 
be necessary. 

(4) We should recommend you to work with the 
circuit as corrected in (1) above until you get 


useful results before complicating the design 
further. 
A.R. (Stockport).—(1) Not quite correct ; 


the grid condenser and leak must be connected 
to the aerial side of the A.T.I., and a connection 
from the negative of the filament battery made 
to the earth side of the A.T.I. Increase the height 
of the aerial at the hot-house end. 

(2) Primary 3 oz. of No. 44. secondary 6 oz. of 
No. 32. 

(3) Honeycomb coils made to this size, 3” dia- 
meter by 1” wide, and about 1" thick. wound with 
No. 30 wire, are too big for receiving circuits, the 
inductance being about 80,000 mhys. Wind a 
number of coils 3" in diameter, 4” wide, and some 
3” and others j"' thick, with No. 24 or No. 26 wire, 
and experiment with them. 

(4) Yes, capacity about 0-0002 inífds. 


KAISAR-I-HIND (Mountain Ash).—(1) The 
circuit shown should work satisfactorily, but seems 
to us to be a good deal more complicated than 
necessary. The many possibilities of poor design 
in a set of this type make it probable that the 
final results will be no better than could be obtained 
with much simpler methods. 


(2) It is quite/immaterial. If you use a helix, 
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the A.T.I. might be 20 cms. in diameter and 45 ems. 


long, wound with two turns per em. 


(3) Difficult to predict. 
0-001 míds. 
(4) About 100 volts should be quite sufficient. 


MANXMAN (Aigburth).—Please comply with 
rule (5) above, when your questions will be 
answered. 

W.A.B. (Stockport).—(1) The set shown is 
of quite good tvpe. The value of H.F. choke LZ 
is often critical on a set of this type —try varying it 
slightly. We take it that your microphone trans- 
former is iron-cored; you show it air-cored ? 
A mass of telephone wires within 10’ of the aerial 
and making an angle of 30° with it will certainly 
lead to poor results both for you and for the users 
of the telephone lines, with whom you will probably 
be exceedingly unpopular. 

(2) Not necessary ; if used, the grid leak should 
be considerably less than for reception. Try 
100,000 ohms, with capacity of say 0:0003 mfds. 

(3) No, but we should prefer to shift the 4 mfd. 
condenser to the end of the line nearest to the set. 

B.E.T. (Birmingham).—-(1) Try about 6”. 

(2) You will probably have to use a tapping on 
the A.T.I., giving about 1/3 of the coil, for 600 ms. 

(3) The service is between Chelinsford (3,800 ms.) 
and Paris (2,300 ms.). As you suggest, the service 
is practicallv continuous throughout the day. the 
greater part being high-speed duplex. Between 
stations in permanent communication with each 
other and no-one else in the way, there is evidently 
no necessit y for a very frequent use of call letters. 

F.M. (Cardiff).—(1) For sketch (1) the A.T.C. 
should be about 0-005 infds., and secondary 
0-0006 mfds. 

(2) For use abroad, with no restrictions as to 
size, the aerial might be 250' long, and as high as 
possible. Even larger might be used on a crystal 
set, but the results obtained would hardly be com- 
mensurate with the expense involved. 

(3) Yes, if you omit the sliding crystal tapping, 
which is quite unnecessary. Connect crystal and 
telephones across the whole secondary inductance. 

(4) There is not a detailed article on this subject 
still in print, but the general information on coil 
winding given in the constructional articles of the 
last vear, together with the windings quoted in 
other replies in these columns should give you as 
much help as you require. 

W.H.T.(Hampstead).—-A simple way of testing 
a receiver consists in connecting the buzzer and 
cell in series across a few turns of wire in the closed 
circuit. On listening in your telephones and 
adjusting your circuits, you will be able to tune in 
the sound of the buzzer. 


PREDICAMENT (Edmonton).—(1) Running 
the leading-in wires near to and nearly parallel 
to the horizontal part of an aerial certainly tends 
to weaken the signals received. 

(2) The primary without an A.T.I. would tune 
a P.M.G. aerial to about 2,000 ms. The secondary 
could be used up to about 5,000 ms. with a suitable 
condenser. 

(3) Yes. but the strength of signals will probably 
not be great with such a low aerial. 


Try values round about 
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RADIOSIG (Norwood).—(1) For best resulta 
put the condenser across the jigger secondary, 
putting it across the jigger primary would increase 
the wavelength, but results would be much inferior. 
Maximum wavelength as we suggest would be 
about 2,000 ms. You can, of course, increase this 
by an additional A.T.I. 

(2) The netting may get somewhat ''live" in 
a thunderstorm, but we do not think that the use 
of a netting earth would be at all dangerous to the 
house. 

(3) 6 volts 20 amp.-hour, or any higher capacity 
at this voltage. 

(4) We are afraid we have no information of a 
receiver bearing this name. 


P.S. (Lowestoft).— (1) With all the coils in 
‘series the maximum wavelength will be about 
10,000 ms. POZ, working on 9,400 ms. will just 
come in. He works on this wavelength at 20.30 
G.M.T., sending press. There are also Christiania 
(LCH), Nantes (UA) and FL, all working on 
C.W. round about 8,000 ms. 

(2) Try a former 4” in diameter, wound with 
6" of No. 20. 

(3) Wavelength is approximately correct. Waves 
wil be very damped, and will easily be detected 
on a valve set at different wavelength adjustments. 
We presume you are working with a coupled 
circuit, and not plain aerial. 


D.H.B. (Ipswich).—(1) With one valve better 
results wil be obtained with inductive reaction, 
many diagrams of which have been given recently. 

(2) Tubular, 0-00025 mfds. Variable vane, 
0-001 mfds. 

(3) Inductance = 21,500 mbhys. 
a P.M.G. aerial to 4,000 ms. 


A.G. (Woodberry Grove).—(1) Make con- 
densers as stated. The No. 1 should be about 
0:003 mfds. 

(2) The wiring diagram is correct. 

(3) For 0:0015 míds. you would require about 
76 fixed plates with 75 moving plates. A con- 
denser of this shape would be almost imprac- 
ticable; you should use considerably larger 
plates. 


G.C.J. (Luton).—(1) The Dutch concerts have 
been received on this set to our knowledge at 
distances of about 50 miles less than yours; but 
we think that in your case results will be poor at 
best, and probably almost nil without very skilful 
construction and manipulation. 

(2) We should recommend at least a 3-valve 
cireuit, using one valve for H.F. amplification, 
one for rectification, and one for L.F. amplification. 


E.T.R. (Bristol).—(1) With one or two excep- 
tions the set is quite suitable. A connection is 
shown joining one side of the secondary condenser 
and the positive H.T. to the aerial circuit. This 
connection should go to the bottom of the secondary 
inductance. 

(2) Aerial circuit maximum is 11,000 ms., 
while secondary circuit only tunes to 4,500 ms. 

(3) Rewind secondary with No. 28 ,and introduce 
either another coil in series with it, or increase 
the capacity to reach 11,000 ms. 


It wil tune 
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(4) Yes, except when the battery is being 
charged. 


ROBSKOFF (Newcastle.on-Tyne.—(1) This 
is largely an anti-howling condenser. It stops the 
amplifier from oscillating at an audio frequency. 
In other types of amplifier a direct connection is 
introduced in place of this condenser. 

(2) A heterodyne wavemeter to use only one 
battery is shown in the figure given in May and 
June Constructional Articles. Coupling must be 
kept tight, and the two coils should be of 
approximately the same inductance. 

(3) Because speech is broken up by the C.W. 
generated, in exactly the same way as a musical 
spark note is changed to a hiss. 


H.B. (Rotterdam).—(1) For 20,000 ms., 
56,000 mhys. will be required. The frame will 
only give a very small proportion of this, and you 
will have to make up the range with about 45,000 
mhys. on a loading coil. We have no information 
as to the inductances of the coils you mention. 
To cover the complete range you will require about 
4 different coils for L, and 4 for L,. The circuit 
shown in your diagram will not be very efficient 
owing to the large amount of loading inductance 
necessary, and at least three valves will be required 
for good results. 


R.C.P. (Rugby).— (1) The lead is too long for 
efficiency. If convenient, earth to a water pipe 
in the house. 

(2) Certainly. 

(3) A safety gap may be two rods of any metal 
mounted close to each other on a base of any in- 
combustible insulating material, the rods being 
connected to the earth and aerial leads respectively. 
A separate earth is not necessary. 

(4) Modulation of C.W. by a rotating variometer 
coil is not of much use, owing chiefly to its practical 
inconvenience. You will require a speed of at 
least 4,500 r.p.m., and will probably be troubled 
by noises from the driving motor. Connect the 
coil between the lower end of the A.T.I. and the 
condenser, coupling it with the coil. We should 
prefer a tikker. 


SHARE MARKET REPORT. 


Business in the Wireless Group has been 
exceptionally quiet and prices during the last 
fortnight have remained practically unchanged. 


Prices as we go to press, July 27th, are :— 


Marconi Ordinary .. £2 2 6 
m Preference.. £2 2 6 
i$ Inter. Marine .. .. £1 6 3 
T Canadian .. .. .. 6 6 

Radio Corporation of America :— 

» Ordinary be). “a eke ae 9 3 
Preference .. i 10 6 
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AN EFFICIENT INDUCTANCE 


Here is an efficient inductance of the old fashioned cylindrical 
type, of which every turn and every layer is air spaced. 


This one takes BORDEAUX 
when using a '001 condenser. 


These inductances can be supplied 
with an N.P.L. Certificate, thereby 
enabling amateurs to make their 
own wave metres to cover all 
ranges. 


Three inductances cover the whole 
range, A 100-1500, B 1000-4500, 
C 4000-28000. 


PRICE (without N.P.L. Certificate) ... “A” £1 O O 
i z P Ka n5 a" 421 TO. 
CQ t £2200 


FOR FURTHER DETAILS apply to 
Offices and Showrooms 

onse v WY, R. H. TINGEY 
Telephone : . e . 92, Queen Street, 


1916 Hammersmith :: Specialist in Wireless :: Hammersmith, W.6 


CAMBRIDGE A.M. GALVANOMETERS 


A moving coil galvanometer of good sensitivity, 
suitable for general laboratory work and for 
students’ use. This galvanometer has been 
designed for quantity production, and it is 
therefore possible to offer it at a price that 
compares favourably with pre-war prices. 


Approximate | Deflections in m.m. at | metre. 


resistance. of coil. | Pe er mi cro-amp - _ Per Per micro-volt 


THE CAMBRIDGE AND PAUL 
INSTRUMENT COMPANY, LTD. 
45, Grosvenor Place, London, S.W.1 
Write for further particulars. Works - - LONDON and CAMBRIDGE. 


OUR EXPERIENCE 


in the Manufacture of High and 
Low Tension Condensers for all 
'Types of Wireless Installations 


IS UNIQUE 
IT IS AT YOUR SERVICE. 


All enquiries other than American 


should be addressed to (Department W.) 


DUCON WORKS, Goldhawk Rd., 
Shepherds Bush, London, W.12 


Telephone: - - HAMMERSMITH 1084. 
CONDENSER C? [° Telegrams: HIVOLTCON, PHONE, LONDON. 
Code : - MARCONI INTERNATIONAL. 


All American Enquiries to be addressed— 


DUBILIER CONDENSER CO, Inc. 217 Centre Street, New York. 
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AN ANTI-NOISE CIRCUIT 


By G. P. KENDALL, 


HE valuable noise-reducing properties 
of the circuit here described were acci- 
dentally discovered by the writer in comparing 
the relative efficiencies of valve and crystal 
rectification.* A little experiment and modi- 
fication produced a circuit which I think 
will be useful to many amateurs who suffer 
from bad interference by induction from 
power-circuits, tramcars, etc., and who are 
seeking for a circuit for general reception 
which shall reduce the noises, even at the 
expense of sensitiveness. 
This circuit will entirely cut out nolses 
due to bad high-tension supply, and those 


Fig. 1. 


* A circuit employing this principle for reducing 
disturbances has been described by Dr. L. W. 
Austin (Journal of Washington Academy of Scienzes, 
3, p. 336 : 1913), and others, 


B.Sc. 


due to induction from lighting and power 
mains, while atmospherics are slightly reduced. 
Of course, to attain such a happy result some- 
thing must be sacrificed in the way of 


efficiency. After. careful comparison with 
various other valve circuits, I conclude that 
the one under consideration is comparable 
with the simple valve detector with reaction 
coupling, but is slightly less sensitive. Un- 
expectedly, it gives the best results with C.W. 

The circuit includes reaction, and hence 
must be used with due regard to the possibility 
of interfering with other stations. If the 
user is confident that there ts no other station 
within, sav, five miles of him, he may use 
the circuit with direct couple (Fig. 1); 
but if there ts the slightest chance of anvone 
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Jistening-in at a lesser distancea loose-coupled 
circuit (Fig. 2) must be used. It would 
be difficult to over-estimate the importance 
of this point. To anyone who has the real 
welfare of the amateur movement at heart 
It is extremely distressing to note the amount 
of interference in the larger towns which is 
produced by the careless use of valves. I 
was listening to the Dutch Concert recently 
with a fairly high degree of amplification, 
and enjoved the music verv well—until 
certain local amateurs got on the job too ! 

At one moment there were no less 
than four valves audible simultaneously. They 
were audible, of course, not because my 
own receiver was in the oscillating condition, 
but because the interfering waves were 
producing beat-notes with the carrier-wave 
of PCGG. This kind of thing is trying, 
to sav the least, and foolish too, Tor no one 
can hear telephony properly with his valve 
oscillating. 

The circuit here submitted scarcely needs 
explanation ; the two figures should make 
its working clear. As will be seen, amplifi- 
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cation is obtained by means of reaction from 
the valve, while rectification is provided by 
the ordinary shunt crystal circuit. “This 
arrangement is distinctly quieter than. the 
tvpe in which the crystal rectifier is placed 
across an inductance and condenser in the 
plate circuit of the valve, and, though less 
sensitive, is much easier to work, especially 
the circuit shown in Fig. 1. 

A point worthy of mention is that there 
are various pairs of best adjustments of crystal 
and reaction, some much better than others ; 
with a Perikon I got best results from a 
fairly heavy pressure on the crystal, and 
correspondingly tight reaction coupling. 

If the loose-coupled circuit is used, e. 
lattice, or some other form of disc dici 
preferable for the tuning and reaction coils 
since these coils, on suitable mountings, 
provide the readiest adjustments of the coup- 
lings used in this circuit. 

It may be found possible in some cases 
to add a stage of note magnification to the 
circuit, but it generally ‘brings back the 
TS E especially that from A.C. mains. 


THE “THERMAGNION,” A NEW RADIO DETECTOR 


By Capris H. pe A. DonisTHorre. 


A DEVELOPMENT of thermionic 
valve practice, which, while 
extremely simple application, gives immediate 
and great advantages and 
promises to lead to still 
turther developments, is the 
“Thermagnion.” The 45s 
“"Thermagnion” is the 
combination of a thermionic 
triode of special construction 
with a magnetic field. 

It is well known that 
by applving an electrostatic 
charge to the grid of a triode 
a sensitive point can be 
obtained when the valve 


GRO VOLTS 


will operate suitably for the reception of 
of wireless signals, production of oscillations 


A simple 


and other numerous applications. 


Fig 1. 
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of wireless signals 
The correct electro- 
static charge relative 
to the filament in 
this case is obtained 
by means of the 
potentiometer X. 
Similarly, as 
shown in Fig. 2, 
a cold Kathode tube 
can be rendered 
sensitive by the 
application of a 
suitable magnetic 
field in the space 
occupied by the two 
electrodes. The cor- 
rect point on. the 
characteristic curve 
is obtained by the vari- 
ation of the current 
flowing through the field coil 
Y, and in this manner the 
tube can readily be made to 
respond to wireless oscilla- 
tions through variation of 
the field strength due to the 
coil Y’. The use of the 
“Thermagnion” differs 
from the last in that it 
takes a triode functioning in 
the usual manner and renders 


THE “THERMAGNION” 


Fig. 2. 
circuit utilising this effect for the reception 
is illustrated in Fig. 
l, together with the characteristic curve. 


Fig. 3. 


it super-sensitive, as will 
now be disclosed. 

A “soft”? thermionic 
triode is employed, of such a 
form that the space occupied 
by the three electrodes can 
be subjected to a magnetic 
neld. A triode, where the 
filament and grid are entirely 
surrounded bv a cylindrical 
anode, cannot be used, since 
in this form the field cannot 
be applied in a useful 
manner. 

In these experiments an 


“RMR” triode (Fig. 3) whose anode and 
grid take a hemispherical form, was employed, 
and its external envelope or bulb was sur- 


rounded by a field 
coilso arranged that 
its general position 
and current could be 
varied. 

Now, utilising the 
circuit shown in Fig, 
4, which is the same 
as that of Fig. 1 with 
the addition of the 
field coil ** ZZ," it is 
possible, by suitably 
adjusting the position 
of the coil and the 
current strength, to 
alter the curve A 
tothe steeper slope 


indicated at B. “The 
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effect of this is that signals previously inaudible 
become easily readable and the general signal 
strength is increased to the extent of 100 to 
200 per cent. 

By altering the adjustment of the coil Z 
the valve can be made to oscillate and, 
certain positions, the * Tl hermagnion ” be- 
comes a detector of continuous or undamped 
wave signals. A very interesting feature of 
this application is that the beats obtained 
appear to be quite independent of the tuning 
of the aerial circuit, usually a very delicate 
adjustment. ‘The coil has only to be moved 
slowly until signals are heard, and the note 
frequency i is then varied bv ihe further adjust- 
ment of the coil, alteration of aerial tuning 
having no effect. "I hus spark signals can be 
completely eliminated when receiving un- 
damped wave signals of the same wavelength. 
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Fig. 5 


There are many other applications of the 
*'Dlhermagnion," for the signals themselves 
may be passed through the field coil so that 
they react on the valve circuit, as shown in 
Fig. 5. These further results will be explained 
in detail at a later date. 


RECORDING OSCILLATIONS 


HE accompanving oscillogram has been 
sent to us by Mr. W. H. Lawes, and is 
obtained by the circuit arrangement shown in 
the diagram. The windings of the trans- 
former coils are ‘T 600 turns, P 6,000 turns 
and G 6,000 turns. The wires used in the 
iron core are of 0-5 m.m., and an open 
magnetic circuit is employed. “The additional 
plate battery was SESS to increase the 
amplitude. 
The voltage on load was approximately 
half a volt and the current 0-04 amps. It 


0-18 uF CONDENSER 


HOT - WIRE 
CK LOGRAPH CLEMENT 


was not possible to emplov 
the usual shunted condenser 
to overcome the time-lag 
« . of the oscillograph so that 
the wave form is probably 
slightly distorted. The 
presence of harmonics can 
be detected in the oscillo- 
gram. 
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LOUD-SPEAKING TELEPHONES—IL. 
(Conclusion.) 


By Pnie R. Coursey, B.Sc., F.Inst.P.. A. NEL ELE. 


FORM of relay somewhat analogous to 

the one just described is disclosed by R. 
A. Fessenden in British Patent 11154 1910, 
but making use of electrostatic forces only 
and not changes of friction caused by electro- 
lysis as in the Edison type of apparatus. In 
Fessenden’s apparatus a metallic cylinder or 
disc is separated from an electrode which 
rests on its surface, by a thin dielectric such 
as a film of oil or a thin sheet of mica. "The 
electrical potentials applied between the 
cvlinder or disc and the separate electrode, 
cause attractions between them and therefore 
augmented friction if the cylinder or disc is 
kept in rotation. The flexible surface electrode 
will thus be moved by amounts depending 
upon the applied potentials, and these move- 
ments can be used to move a syphon recorder so 
as to record signals ona moving paper tape, or 
thev can be applied to a microphone so as to 
produce amplified current variations in a local 
circuit. "lhese two applications are indicated 
in Figs. 13 and 14, which show the cvlinder 
and disc varieties of this apparatus respectively. 


T, € 


Fig, V8. 


In Fig. 13, which gives a plan and elevation 
of one form of the apparatus, the metal 
cvlinder A is rotated by the shaft CC in the 


direction indicated bv the arrow, and dips 
into the trough T, containing some insulating 
liquid. L, such as P On the surface of A 
the thin flexible metal band B, of aluminium or 
gold foil, rests and is maintained from electrical 
contact bv the nim of insulating liquid carried 
round on the surface of the rotating cylinder 
from the trough T. The metal cvlinder and 
the band are respectivelv connected to the 
terminals T, T,, which form the input 
terminals of the apparatus. “lhe band B is 
kept from being pulled round by the cylinder 
bv the fine thread F, which is attached to the 
arm of the ink syphon S, as shown. This 
svphon dips at one end into the ink-well K, 
and at the other rests lightly on the sürlace 
of the paper tape P, so as to draw a line when 
the tape is set in motion bv a suitable clock- 
work motor. 

When the input voltage is applied between 
T, and T, the varving attractions between 
A and B (through the dielectric film on the 
surface of A) cause varying pulls on the 
thread F, and hence inscribe a wavv line on 
the paper P. 

Instead of connecting the thread F to the: 
ink svphon it could ev idently be attached to a 
large telephone diaphragm so as to reproduce 
a sound, and turn the apparatus into a loud- 
speaking telephone 

In a disc form of this apparatus, illustrated 
diagrammatically in Fig. 14, a metal disc. D, 
which forms one electrode and is connected 
to one input terminal ‘T,, has resting on its 
surface a small piece of very thin mica shect 
M, coated on its outer surface with a metal 
foil electrode A which is brought almost. to 
the edges of the mica. "The mica ts attached 
bv the two threads F to the central plate P 
of a differential microphone, which is included 
in a local circuit formed by the battery B 
and the telephone transformer ‘IR so as to 
operate the ordinarv loud-speaking tele- 
phone T. This arrangement of the instrument. 
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thus serves as an amplitving relay between 
the input terminals T, T, and the output 
telephone T ; but instead of being so 
arranged, the threads F could evidently, as 
described above, be joined directly to a 
diaphragm fitted with a horn so as to make 
the instrument into a complete loud-speaking 
telephone. 


Fig. 14. 


As the arrangement is perhaps of some 
Interest, the details of the differential micro- 
phone attachment are given in Fig. 15, the 
parts of which are lettered to correspond with 
those of Fig. 14. The threads F are attached 
to the upper end of the plate P, which is 
suspended by the two wires W W, as also 
indicated in Fig. 14. These wires may be 
strained taut by the tensioning screw $ 
(Fig. 14). The lower end of P carries the 
central electrode E (Fig. 15), which, by being 
placed in the centre of the mass of carbon 
granules G between the fixed side electrodes 
E, E, forms a differential microphone. As 
indicated in Fig. 14, the microphone is 
joined up to a differential telephone trans- 
former ‘IR, which. is merely an ordinary 
telephone transformer provided with a double 
primary winding instead of the usual single 
one, with the batterv B in the common 
central connection. 

When the plate P and electrode E are in 
their central undisturbed position the currents 
flowing through the two halves of Tr will 
be equal, but as soon as the plate is moved 
the resistance of one half of the microphone 
will be lowered and that of the other will be 
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raised, so that a reinforced effect will be 
produced in the secondary of the telephone 
transformer if the windings of the two 
primaries are properly connected. 

Both these pieces of apparatus evidently 
work upon the same principle as the Johnsen 
and Rahbek instruments that we have already 
described, in that they depend for their 
operation upon the effects produced by 
electrostatic attractions between two electrodes, 
but they differ from the Johnsen and Rahbek 
apparatus in that the effective distance 
separating the electrodes must be much 
greater, since the materials used to separate 
the electrodes are good dielectrics or insulators. 
The apparatus will obey the same laws of 
attraction as were set out in the first instal- 
ment of this article, but the values for the 
separation distance d between the electrodes 
will be much greater than the values that 
are effective when a “semi-conductor " is 
used between the two electrodes. 

Probably the earliest telephonic application 
of these electrostatic adhesion effects exhibited 
by semi-conducting materials was made by 
Dr. Elisha Gray about 1873. The apparatus 
was described by him in a paper published in 
the Fournal of the American Electrical Society 
of March, 1875, and a good description of it 
is also given in the paper by C. W. Cooke, 
published in the Fournal of the Royal Society 
of Arts, to which reference has alreadv been 
made. 

These phenomena were first observed by 
Dr. Gray during some experiments with an 
induction coil. He noticed when a thin, drv 
metallic surface connected to one terminal of 
the secondary of the induction coil, was 
rubbed by the hand while the operator was 
holding the wire from the other secondary 
terminal in his free hand, that a sound was 
emitted by the hand at the point of contact 
with the metal. This sound had the same 
pitch and quality as that given out by the 
contact-breaker of the coil. 

He later constructed a keyboard which 
controlled a series of reeds of different fre- 
quencies connected as interrupters for the 
primary of the induction coil, and was thus 
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enabled to transmit musical notes or signals, 
or to play tunes on the apparatus, using these 
electrostatic effects to reproduce the sounds. 
This experiment is one that can very 
easily be repeated, as it requires no compli- 
cated apparatus. A thin sheet of metal should 
be used, preferably of fairly large area—say a 
square foot or more—and should be supported 
at its ends only, so as to allow it the maximum 
freedom of motion. ‘The metal should be 
connected to one secondary terminal of a 
small induction coil or step-up transformer, 
through the primary of which a feeble 
interrupted current is passed. This primary 
current should be quite small—not the normal 
primary current, if an induction coil is used— 
and may conveniently be obtained from a 
single dry cell, with a sensitive buzzer in 
series in place of the usual interrupter. It 
Is not necessary that the secondary voltage of 
the coil should be greater than required to 
produce a just perceptible spark when the 
wires are brought together. The remaining 
secondary wire (one being connected to the 
metal sheet as mentioned above) should be 
held in one hand while the fingers of the 
other hand are drawn lightly over the surface 
of the metal. If the operator's fingers are in 
a suitably dry condition it will be found that 
a sound will be emitted by the metal while 
the fingers are kept in motion. - If one's 
fingers are at all moist the effect disappears, 
for the reason that has already been given in 
connection with the measurements on the 
resistance of slate (in the second part of 
this article). In that case, better results can 
often be obtained by using one's finger-nails 
instead in the manner indicated in Fig. 16. 


eon 
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Fig. 16. 


Very good results can be obtained by using 
a dry piece of slate, to which one moistened 
electrode has been, attached in the manner 
already described, and drawing the edge 


of the slate along the metal as shown in 
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Fig. 17. In this figure S is the slate, shown 
in edge-on view resting on the thin metal 
sheet M, which is supported away from the 
table by the blocks B B. The metal (tinfoil) 
electrode C is attached to the slate by moisten- 
ing its surface, taking care that the remainder 
of the slate is not wetted. The lower edge 
of the slate that rests on the metal may with 
advantage be chamfered off an angle, as shown, 
so as to present a larger surface to the metal. 


Bv connecting a microphone in series with 
the primary of the induction coil instead of 
the buzzer or interrupter, passably good 
speech can be reproduced by this means, while 
the slate is kept in motion. If the voltage 
from the coil is large enough some sounds are 
obtained when the slate is at rest, due to the 
larger electrostatic pulls set up by the higher 
voltage being sufficient to set the metal into 
vibration without calling the frictional forces 
into play, such as is done when the slate is 
in motion. 

By using a metal cylinder or drum instead 
of a plate, and rotating the cylinder by a 
crank handle, Dr. Gray constructed an im- 
proved model of this apparatus, by which 
sounds could be continuouslv reproduced as 
long as the handle was turned. It was found 
with his apparatus that the volume of sound 
increased. somewhat with increase. of the 
speed of rotation, and that all sounds ceased 
when 'the rotation was stopped. 

It was at first thought by Dr. Gray that 
the sound was produced by some physiological 
effect produced by the electric current on the 
nerves and muscles of the hand ; but some 
experiments made by Dr. Tyndall, who 
exhibited the apparatus at the Royal Institu- 
tion in 1879, proved that the phenomenon 
could in no way be connected with nervous 
influence, since he obtained similar effects 
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with dead animal tissue. It: has been stated 
that he obtained quite good results bv using 
bacon rind as the semi-conducting rubber 
pressed on the cylinder. 

It is particularly interesting to note that 
Dr. Gray found that the friction. between 
the finger and the rotating drum was greater 
when the current was passing than when it 
was interrupted, and moreover, that the 
effects were entirely destroved bv the presence 
of moisture on the fingers, so that there 
seems little doubt that Dr. Grav was making 
use of identically the same effect of partially 
conducting materials as has been used by 
Messrs. Johnsen and Rahbek ; but this fact 
should not allow us to take away from them 
the credit due to the development of the idea, 
with modern apparatus, and the perfecting of 
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instruments that are capable of useful tele- 
graphic and telephonic applications. 

In addition to the references that have 
already been quoted in the course of this 
article, mention may also be made of the 
following articles, where those interested may 
find further useful information :— 

Telegraphic "Tournal, 7, pp. 112—114, 
April Ist, 1879. 

Rigen 27, pp. 238—240, March 
21st, 1879; also pp. 467—468, May 
30th, pp. 488—489, June 6th, and 
pp. 506—507, June 13th, 1879. 

Elektroteknisk Tidsskrift (Christiana), 33, 
pp. 269—272, November 25th, 
1920, 

the last containing an early description of 
the Johnsen and Rahbek apparatus. 


THE DESIGN OF HIGH FREQUENCY RESISTANCE 
AMPLIFIERS 


Bv Lieut. 


N. H. Epes, R.E. 


(Continued from page 233). 


DISCUSSION. 

Mr. Maurice Child : As author of the paper 
to which Lieutenant Edes refers, I am very pleased 
indeed to think that my paper has been a subject 
of some interest. I would like first of all to say 
that the object of my original paper was not to 
deal with the theory, but to give more practical 
details regarding the construction of, or, rather, 
my experience of the construction of the instrument 
which I showed to the Society. Of course, when we 
are dealing with these amplifiers on theoretical 
lines, the problems which present themselves are 
somewhat difficult because we know at the outset 
that what we should have theoretically we cannot 
have in practice. 

As Lieutenant [Ides pointed. out in his mathe- 
matical analysis of the amplifiers, theoretically, 
the plate resistance ought to be infinite in 
order to get the maximum ratio of voltage from 
the first valve to the second. Well, of course, that 
cannot be done. We have to have some reasonable 
resistance in the plate circuit. Some text books 
suggest for this resistance a value of about 80,000 
ohms, while in the paper we just had read to us the 
value of the anode resistance was assumed to be 
equal to the internal resistance of the valve. 

There is also another aspect of the question to 
consider, and that is the question of the normal 
grid voltage. It was suggested that a good plan 
In to cause the normal grid voltage to be of sucha 
value that all the valves amplify except the last one. 


l have considered this point rather carefully in respect 
to the valves we have to deal with every day---that is 
principally the R valve, and I have also experi- 
mented on these hnes, and | find that what one 
ought to do theoretically is not possible in practice. 
Mv contention is this, if we make the grids of all 
the valves preceding the detector valve negative in 
order to get amplitication of the oscillation, instead 
of rectification, then we reduce the etlictency, 
because by this means we shut off so much of the 
plate current. through the valves. In order to 
bring up the efficiency again one sbould, of course, 
increase the plate resistance. 1f we increase the 
plate resistance then, in turn, we get to a condition 
of extreme instability in the whole amplifier, and 
I found in practice, as I have said in my paper, 
that it is very diflicult with these amplifiers (which 
comprise six valves) to keep them = sufficiently 
stable and prevent self-oscillation. 

| am rather sorry that Lieutenant Edes has not 
made a few suggestions at the end of his paper as 
to the values which would be correct in an actual 
amplifier of, say, three or s&x valves. Such data 
would be of use to us all. However, I think he 
has contributed a great deal of interesting matter, 
and I feel sure that a large number of the members 
here will be able to reap some benefit from his 
contribution. 

Mr. R. E. H. Carpenter : : There is one small 
pomt which seems to have been overlooked, and 
which may be of interest. That is, the input 
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impedance of the valve. The vector diagram of the 
grid-filament circuit of the valves appears to have 
been assumed to be of the nature of a pure capacity. 
That, of course, is not the case. The grid has 
capacity to the plate, and the plate circuit has 
therefore an influence on the phase angle of the 
current taken by the grid. 

One other point, with reference to the remarks of 
the last speaker, if in order to prevent the rising 
of the grid current you negativise the grids, one can 
get over the resulting difficulties that were men- 
tioned by increasing the plate voltage. That 
seems to be a more natural way of getting over the 
difficulties than increasing the anode resistance. 


Mr. Maurice Child : Of course, I realise that 
one should increase the H.T. battery as well as 
the resistances, But then one does not want to use 
high voltages, and, further. these excessively high 
voltages tend in practice to make it difficult to 
get the whole set to oscillate. 


Mr. C. F. Phillips : With regard to the making 
of the grids of these valves negative, or whether 
it is desirable to make them negative or to leave 
thern normally slightly positive, surely there are 
other factors which come into account besides the 
pure effect of damping. It may be noted that when 
you make your grids positive the resultant damping 
has a certain advantage. If you sufficiently damp 
the signals vou can undoubtedly employ a large 
amount of magnetic or other reaction without 
obtaining instability in the whole amplifier, and 
what vou actually lose by damping you can con- 
siderably make up for by the ability to use regenera- 
tion. This is an important factor, and, further, 
when vou are using regeneration vou get another 
advantage. Damping may exist in the grid circuits, 
but when the circuits come into true resonance 


that damping disappears, due to the resonant 
condition. l cannot explain that; [ am not a 
sufficiently good mathematician; but it is a 


well-known fact. It seems that, as a result, the 
circuit is damped partially for other wavelengths, 
but not so greatly for that particular wavelength 
to which you happen to be tuned. That is an 
advantage, because it makes the amplifier to a 
certain extent selective. 

Mr. A. A. Campbell Swinton : I am sure 
you will wish to pass a very hearty vote of thanks 
to the author of the paper, Lieutenant N. H. Edes, 
and also to Mr. Coursey for having so kindly 
taken upon himself to read the paper and for 
giving this very excellent explanation of it. It is 
not an easy subject, but there are one or two 
general questions which I think might be of interest. 
] would rather like to ask some questions, but 
I do not know who is going to answer them, whether 
Mr. Coursey or Mr. Edes. 

I have had some personal experience with this 
kind of amplifier and with the ordinary transformer 
amplifier, and I have noticed certain effects which 
are interesting, and ] would like to know whether 
thev have been noticed by other people, and what 
is their explanation. To begin with, resistance 
amplitiers do not seem to work for short waves ; 
they do not seem to be in it as coinpared with a 
transformer amplifier for anything less than about 
a 1.000 metres wave. I believe some French people 
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have been able to get them to work down to 100 
metres or thereabouts, but I have not been able 
to do so. I do not know whether it is due to my 
design. 

Another thing I have noticed is that for 
telephony this kind of amplifier does not give 
such good articulation as a transformer amplifier. 
I have noticed that, over and over again. I mean 
that even with wavelengths for which it is quite 
suited, such as the transmissions from Chelmsford—- 
I have forgotten what the wavelength was —with 
a resistance amplifier you cannot get (at least, ] 
cannot), the same degree of articulation. that vou 
can get with a transformer amplifier. On the other 
hand, for ordinary telegraphic reception, they are 
very effective and much more easily heterodyned 
with electrostatic reaction than the transformer 
amplifiers. 

Well, these are questions which [ should like to 
have answered. I do not know who will answer 
them, or if they can be answered. 

| would like to agree with Mr. Child in wishing 
that the author had given us some actual figures. 
l am in the throes of reconstructing an amplitier to 
try and make it better. There are little things 
which have a very large effect on this instrument, 
and | should have liked to have some particulars 
as to the relative position. of parts and the length 
of wires. The data is much more effective than 
anything you can get by mathematics. I do not 
wish to decry the mathematical treatment, because 
I am sure it is valuable; but for an amateur 
society these little technical details. such as how 
to put the things together, are of vast importance. 

, I will ask you to pass a very hearty vote of 
thanks, both to the author and to the reader of 
the paper. (Applause.) i 

Mr. P. R. Coursey: I think the best way will 
be for the report of the discussion to be sent to 
Lieutenant Edes, so that he can reply as he sees 
fit to the points that have been raised: but ] 
should just like to make one or two remarks here, 
if I mav. 

] agree with Mr. Carpenter that the best way of 
getting over the difficulty occasioned by making 
the grids negative is by increasing the anode 
voltage rather than the anode resistance; but 
I do not quite see his point about the input 
impedance. 

Were you referring to the expression for Z,, which 
I have used in connection with the paper ? 

Mr. R. E. H. Carpenter: In your diagram, 
Fig. 2.* the input impedance of the grid filament 
circuit appears to be represented by the capacity 
s 
"Mr. P. R. Coursey : You mean the input 
impedance of the valve itself ? 

Mr. R. E. H. Carpenter: Yes ; it has been shown 
by some German physicist (whose name has escaped 
me) that the input impedance of the grid filament 
circuit of the valve is not independent of the nature 
of the circuit connected with its plate, and that 
owing to the fact that you have a capacity coupling 
between the grid and the plate of the valve, vou get 
an effeet on the phase angle of the grid circuit 


* Nee p. 236. of issue for July Oth, 1921. 
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depending on the nature of the circuit connected 
to the plate. 

Mr. P. R. Coursey: I thought at first that 
you were referring to Z,, which is given as = 1/C,w. 
I remember, now, the point to which you refer ; 
it has been mentioned in other papers, but I think 
that the author of this paper has assumed the 
input impedance to be a pure capacity, partly 
because he is assuming sufficient negative voltage 
on the grid to cut off the grid current. If the grid 
current is cut. off, the grid-filament resistance is 
very high, and hence, C, is not shunted by any 
appreciable conductance. The fact that you 
have a capacity to the plate will, however, some- 
what modify the results, but I am afraid I cannot 
say to what extent without further consideration. 
I am also in agreement with Mr. Campbell Swinton 
about the need for practical details. 

Mr. R. E. H. Carpenter : There is one further 
little point. The worst crime of all resistance 
amplifiers, so far as I know, is the i gabe effect. 
If you have capacities in series with your grid, 
& bad atmospheric is liable to paralyse the whole 
combination for a considerable length of time, and 
that puts all resistance amplifiers practically on 
the shelf so far as I am concerned. 

Mr. P. R. Coursey : Yes; the wipe-out effect 
certainly is a disadvantage when working with 
these amplifiers. 

With regard to Mr. Campbell Swinton’s remarks, 
it may be noted that the equations that Lieut. 
Edes gives involve the term m= (27 x frequency), 
which shows that the amplification must vary 
with the frequency provided that the amplifier 
is maintained the same, and he also suggests that 
the results may be improved by reducing the 
resistance of the grid leaks for the higher frequencies, 
i.e., for the shorter wavelengths, but I have not 
tried out the effect to which he refers to see actually 
how it works out in practice. 

With regard to resistance amplifiers for telephony 
I should suggest a possible part of the distortion 
mentioned is due to the very damping effect that 
Lieutenant Edes is referring to, because when damp- 
ing is present and it is wiped out in part by retro- 
action (as mentioned by Mr. Phillips), it is wiped 
out for that one frequency only, and as telephony 
necessarily involves a band of frequencies,* there 
must consequently be some distortion introduced 
from this cause if the amplifier is at all selective in 
its amplification. A further point with regard 
to the use of these amplifiers for telephonic reception 
is that they are normally designed for telegraphic 
work, in which case the grid leaks are proportioned 
so that they will allow the grid potentials to return 
to their normal value between the signals, whereas 
in telephony these unmodulated carrier waves 
(of which there is usually plenty) is there all 
the time, and consequently the grid changes will 


* If N is the frequency of the carrier Wave, and 
n is the highest audio frequency used in the 
modulation, then practically all radio frequencies 
between N — n and N + n will be present at the 
transmitter and at the receiver. If the amplifier 
is selective there will be less amplification of the 
side frequencies N + n and N — n than there is 
of the resonant frequency N. 
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not have any blank spaces in which they can leak 
away. The mean grid potentials will thus generally 
be much more negative when receiving telephony 
than telegraphic signalling, so that if the valves are - 
working near the mid points of their curves 
normally, the representative point may be moved 
too near the lower bend of the characteristic in 
the case of telephonic reception, for undistorted 
amplification to be secured. It may be that 
one or both of these is possibly the cause of the 
distortion of the speech harmonics. 

I do not think there is anything else I can refer 
to now, but J hope that Lieut. Edes will give us, 
later, a fuller reply to the points that have been 
raised. 

Mr. W. H. F. Griffiths (communicated): As 
pointed out by Mr. Campbell Swinton, the 
amplification of signals gradually diminishes for 
wavelengths below 1,000 metres or so, somewhat 
as shown by Fig. A. 


600 eoo 
WAVELENCTH IN METRES 


Fig. A. 


The reason for this is to be found in the fact that 
the valve has an inter-electrode capacity of an 
appreciable value, especially when augmented by 
the capacity between the pins and sockets, and also 
by that between the leads connected to the valve 
electrodes. 

This capacity has the effect 
of shunting the resistance of 
the filament-anode path with 
a condenser C,, as shown in 
Fig. B, and, since B and O 
may be regarded as the same 
point for the consideration of 
the oscillating component of 
anode current, this amounts 
to the same thing as connect- 
ing a condenser C across the 
resistance AB, and thus 
providing an alternative path 
across it for alternating cur- 
rents of very high frequency. 

If the reactance of this capacity is sufficiently 
low to be of the same order as the resistance with 
which it is parallelled, it will appreciably lower the 
resultant impedance between the points A and B 
to alternating current, and, consequently, the 
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A.C. voltage drop across these points will be 
correspondingly reduced ; the voltage amplification 
will be, therefore, also reduced. 

Assuming the parallel capacity to be 4 micro- 
microfarads, or 4 x 10^? farad, ite reactance, 
1/Cw, to alternating currents of 300,000 frequency, 
corres i to a 1,000 metre wavelength, is 
approximately 130,000 ohms, too high a value to 
very appreciably reduce the impedance across AB. 
It would, taking actual figures, only reduce the 
impedance of a 60,000 ohm resistance to 54,000 
ohms. 

On shorter wavelengths, however, the loss of 
amplification due to this parallel capacity is much 
more marked, because the reactance.of a condenser 
to alternating current is inversely proportional to 
the frequency of that current. For instance, at 
300 metres wavelength (oscillation frequency 
1,000,000), its reactance is only 40,000 ohms, 
so that, however high the value of the resistance 
AB, the resultant impedance between its ends to 
currents of this frequency can never be more than 
40,000 ohms, and the impedance of a 60,000 ohms 
resistance will be lowered to approximately 
33,000 ohms. 

For a resistance of 60,000 ohms I have worked 
out the resultant impedance to currents of 
frequencies corresponding to various wavelengths, 
and have plotted the attendant loss of amplification 
in Fig. A, the maximum amplification, if the 
capacity reactance was infinity, would be 5-4 
and on wavelengths longer than those shown, this 
figure is practically attained. 

Mr. Carpenter drew attention to the fact that the 
effect of the grid-anode capacity in series with the 
external resistance R, which should be shown 
connected, across the capacity C, (Fig. 2)*, had been 
neglected in the consideration of the input impedance 
of the valve. 

Actually this parallel impedance can never, even 
on short wavelengths, be less than the external 
resistance B, which is of the same order as Z, 
at wavelengths of 300 metres or so. Its effect 
inay therefore be neglected, if, as Lieut. Edes 
suggests the capacity C, is made large relative to 
C,, that is to say, of the order of 0-001 microfarad. 


Lieut. N. H. Edes (in reply, communicated) : 
First of all I desire to express my very deep 
gratitude to Mr. Coursey for all the trouble he has 
taken in the preparation of my paper and for the 
elegant. way in which he has presented it. 

My disappointment at being unable to attend the 
meeting was more than compensated for by the 
thought that the paper was to be put forward by 
one with qualifications so much greater than my 
own, and I feel convinced that what value my 
paper may have possessed has been greatly en- 
hanced by Mr. Coursey’s skilled exposition. 

Some most interesting problems have been 
brought to light during the discussion. I will 
attempt to deal with them in turn. 

Undoubtedly the theory of the subject must be 
tested by practical application, and I regret that, 
owing to difficulties in obtaining suitable apparatus, 
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I have been unable to experiment as much as I 
should have liked with various values of the 
component parts. The practical experiences of a 
large number of experimenters are therefore most 
valuable. If only one could take into consideration 
all the processes which go on in the apparatus the 
theory is bound to be borne out in practice. 


It should be remembered, however, that values 
which are found good by one experimenter may 
not work well with another, simply because one 
will lay out his apparatus in one way and another 
in another way, so that the first may get large 
stray capacities compared with the second. Again, 
the dielectrics of condensers vary greatly as regards 
insulation. Thus, even in testing the apparatus 
experimentally we are still beset by pitfalls. 

The question of the resistance in the plate circuit 
resolves into à compromise between efficiency and 
economy in H.T. batteries, or, more cryptically, 
between one's ambition and one's pocket. 

Regarding Mr. Child's point about the application 
of a negative potential to the grids, I should cer- 
tainly compensate by means of additional H.T. 
voltage. The state of affairs—as regards plate cur- 
rent—is then exactly the same as before, and one: 
has the advantage that the first five valves are 
giving pure amplification. 

Experience does not lead me to agree with Mr. 
Child that increase of plate resistance causes greater 
instability (other things being equal). 

With regard to the effect of inter.electrode 
capacities, previous speakers, notably Mr. Griffiths, 
have already dealt with the grid-filament and 
filament-anode capacities. The grid-anode capacity, 
unfortunately, has the effect of what might be ealled 
“ anti-regeneration," that is, it reduces sensitivity 
somewhat. The effect, however, is present in 
any case, and I do not think it will affect the results 
of my analysis as far as comparison between different 
methods is concerned. Regarding Mr. Phillips’ 
point concerning selectivity, 1 &m inclined to agree 
that an amplifier in which grid current was com- 
pensated for by magnetic reaction would be more 
sensitive, but in the case of purely cascade amplifiers 
I believe in the eradication of any rectifying 
tendency in the amplifying valves. 

1 think Mr. Campbell Swinton's experience 
that resistance amplifiers are inefficient for short- 
wave work agrees with that of many other experi- 
menters. The reason for this result is, of course, 
that parasitic capacities have a larger effect for 
short waves than for long, owing to their reactance 
varying inversely as the frequency and directly 
as the wavelength. 

Regarding the reception of telephony, Mr. Coursey 
has pointed out that there is danger of the operating 
point being carried too far into the negative region. 
One would be tempted to reduce the value of the 
grid leaks for telephony and obtain rectification 
in the last valve by working at the lower bend — 
the grid leak being dispensed with and the grid 
being made even more negative than those of the 
amplifving valves in order to be at the bend. 
Otherwise the grid of the last valve would oscillate 
as shown in Fig. C, where:— 

(a) shows Grid just rising above the potential 
where grid current commences, 
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(a) 


i (b) 
Fig. C. 


The resulting negative charge is leaking away all 
the time through the grid leak. 

(b) is oscillation due to carrier wave. 

The rectifying action of a grid condenser and leak 
depends on the return of the grid to its normal 
potential, as in Fig. D. 


b CF CQCILLATIONS 


Fig. D. 


The “pulses” of oscillations are, of course, 
” provided in telegraphy by the heterodyne, and there 
are no such pulses in the case of telephony. 

The above is merely surmise, and I have never 
tried it for actual reception of telephony. 

As regards numerical values for the different 
parts, 1 think that considerable variation can be 
made without much alteration to signal strength, 
but, as I have already remarked, ] should like 
further experimental confirmation of this. 

l would suggest the following as being good 
all-round values for average commercial wave- 
lengths :— 
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Plate resistances, 20,Q00-- 60,000 ohms (the 
higher the better, subject to limitations of 
H.T. available). 

Coupling condensers, 0-001-— 0-002 microfarads 
(although, no doubt, good results can be 
obtained with smaller condensers). 

Grid leaks, 2— 5 megohms. 

The above values are for “R” valves. 

l am inclined to attach greater importance to 
the qualitative than to the exact quantitative design. 
For instance, | believe the presence of grid current 
damping would be more detrimental than having 
a grid leak of, say. 6 megohms instead of 5. 

I think the only point still outstanding is one 
raised by Mr. Coursey, namely, the fact that 
e) — 27f, occurs in my expression (9) for the ampli- 
fication. i 

At first sight the expression appears to imply 
that the greater the frequency (and the shorter the 
wavelength) the greater will be tho amplitication. 


sinall, 


We have, however, agreed to make OTe: 


and, therefore, the effect will not be very marked 
and it will probably be outweighed by the increased 
losses due to stray capacities across the plate 
resistances, etc. 

Whatever the values given to the various 
constants, the principles of keeping wires and 
pieces of apparatus as far apart and as well insulated 
as possible, will always hold good. Here. again, 
we must compromise between efficiency and con- 
venience, 

Finally. 1 should like to express my thanks for 
the very kind way in which my paper has been 
received, and for the numerous criticisms. and 
suggestions which have been put forward. 


NOTES 


Honour for Mr. Marconi. 


The Italian Government has renamed the Coltano 
(Italy) high-power wireless station " Guglielmo 
Marconi," as “a tangible and lasting proof of the 
country's gratitude for his meritorious discoveries 
in the field of radio-telegraphy." 


Wireless Station for Jan Mayen Island. 


A Norwegian expedition, which hopes to establish 
a wireless and meteorological station on Jan Mayen 
Island, 800 miles west from Hammerfest, left 
Copenhagen on July 26th. A number of foreign 
scientists are accompanying the expedition during 
the summer. 


Wireless Telephone to Replace Pigeon Post. 


The Railways and Harbours Administration 
is about to instal wireless telephone sets at Port 
Elizabeth and Bird. Island. Communication be- 
tween these two places has hitherto been carried 
out by means of a pigeon post. 


Meeting of Transmitting Licence Holders in 
London. 


The Wireless Society of London, through the 
Hon. Secretary. has asked us to point out that 
the recent meeting of those holding transmitting 
licences in London and district, which was reported 
on p. 292 of the August 6th issue of The Wireless 
World, was not an official meeting of the Wireless 
Societv of London, and was not confined to their 
membership. The Hon. Secretary wishes it to be 
known that the invitation to the meeting was sent 
out to all those whose names and addresses were 
avallable to him. 


Flight of the R.38. 


The Transatlantic voyage of the giant airship, 
R.38, is provisionally arranged for August 25th. 
Preparations are being made for several warships 
equipped as wireless stations to line the route to 
supply information to aid the airship in 
navigation, 
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NOTES 


Morse Transmission for Learners. 


It is suggested by a correspondent that those who 
are learning to read Morse should make a point of 
listening to the Dutch weather report from BE, 
which is sent out daily at 12.10 (British summer 
time) very slowly. and is repeated slightly faster. 
The transmission is on 990 metres spark, 


stations arrangements were being made for the 
further transmission to and from places beyond 
Egypt of telegrams forwarded by wireless between 
the Leafield and the Abu Zabal stations, 
Negotiations were also proceeding between this 


"country and Canada in regard to wireless com- 


munication, 


The Co-sptimists Entertainment. 


The Co-optimists’ Entertainment. 


An entertainment was recently conducted by 
the Co-optimists, of the Royalty Theatre. Per- 
formances by wireless telephony were conducted 
in aid of St. Dunstan's Hostel for the Blind. 


Imperial Wireless Chain, 


In reply to a question in the House of Commons 
on the Imperial wireless chain, Mr. Kellaway 
(Postmaster-Genera!) announced that the wireless 
«tations at Leafield (near Oxford) and at Abu Zabal 
(near Cairo), which were to form the first link of 
the Imperial wireless chain, would be ready for use 
before the end of the year. The delay in the com- 
pletion of the stations has been due mainly to 
labour difficulties. A commission of experts was 
considering the design of the other stations recom- 
mended by the Imperial Wireless  Telezraphy 
Committee, Pending the construction of these 


Regular Transmissions. 


Reprints of '* Regular Transmissions of Wireless 
Stations,” which appeared as a Supplement to 
the last issue of The Wireless World, are obtainable 
from the publishers, price 6d. post free. 


Reception of Bordeaux in Australia, 


Signals from the new Bordeaux station (Lafayette) 
are regularly received for a period of at least 
twelve hours per day at the radio station at Koo- 
wee-rup (Victoria), owned by the Amalgamated 
Wireless (Australasian), Ltd. 


Weather Reports from Borkum. 


The Radio Station at Borkum now transmits 
synoptic weather bulletins three times daily on a 
wavelength of 1,250 metres. The call letters are 
KBN and the times of transmission. 07,30, 13.40 
and 19.15 G.M.T. 
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NOTE.—Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless 


Clubs and Societies. 


Such reports should be submitted without covering letter in the exact form in which they 


are to appear and as concise as possible. the Editor reserving the right to edit and curtail the reports if necessary 


The Editor will be pleased to consider for publication papers of unusual or special interest 
read before Societies. 


Blackpool and Fylde Wireless Society. 

(Affiliated with the Wireless Society of London.) 

The Society recently held a series of interesting 
and highly instructive lectures and social evenings 
at their Headquarters, The Café Waldorf, Church 
Street, Blackpool, of which the following is a 
synopsis :— 

On June 3rd, Mr. R. D. Ball, the Hon. Treasurer, 
lectured, for the benefit of the juniors particulariy, 
upon how to measure the working efficiency of 
instruments in general use. 

On June 30th the Hon. Secretary enabled the 
members to hear a series of wireless gramophone 
lectures depicting press and ordinary messages 
with and without jamming at various speeds, 
post oftice sounders, distress calls at sea, and most 
interesting of all, a record showing what the many 
difficulties are that an operator sometimes has 
to put up with in the execution of his duty. The 
gramophone fitted up by the Secretary himself 
was electrically operated. 

On June 7th Messrs. L. R. Blackburn and B D. 
Taylor initiated their audience into the intricacies 
showing the ease and correctness with which these 
useful pancake coils could be wound by means 
of & wonderful little contrivance made by Mr. 
C. V. Sharples. 

On July 14th the Society was honoured by the 
presence of Mr. G. D. Crichton, Chairman and Vice- 
President of the Edinburgh Wireless Club. He 
captured the interest of his audience by a treatise 
on the properties of amber, electricity and 
magnetism, and showed how a number of eminent 
persons for many years past had all been striving 
for the same goal, namely, * Bridging the Universe 
without Wires." He informed them how his own 
Club was kept going. and complimented the Black. 
pool and Fylde Wireless Society on the efticient 
way in which it was conducted, especially in having 
over 60 members in the nine months since its 
inception, The evening was brought to a close 
with an interchange of cordial greetings and welcome 
invitations between the two Societies. 

On July 21st Messrs. C. V. Sharples, L. R. Black- 
burn and B. D. 'Taylor lectured on Condensers 
and Grid Leaks, variable and fixed, how they mea- 
sure their capacities, and how to construct them 
out of scrap materia! at a very low cost. 

On July 22nd. by kind permission of Mr. G. H. 
Harrop, General Manager of the Tower Co., members 
of the Society ascended the tower to a height of 
over 500ft. The powerful wind which developed 
rendered the use of a floating or trailing aerial 
necessary instead of captive balloons, as had origin- 
ally been intended. 

The party which included Mr. G. D. Crighton, 
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of the Edinburgh Wireless Club, and Miss Marjorie 
Joule, one of the local Society’s three lady members, 
was conducted by the Chairman and the Hon. 
Secretary. 

The first message which came through was from 
the Eiffel Tower (FL), and others were received 
from Berlin, Horsea and Carnarvon, as well as 
from ships at sea. "Telephony was also heard. 

Although the pitch of the note varied con- 
tinually by reason of the wind which kept the aerial 
blowing up and down at an angle of 45 degrees, 
all the messages were perfectlv distinct, and at 
times, in spite of the gale, were so clear as to be 
almost audible when the receivers were off the 
head. 

The portable field set used (with amplifier), 
the tower structure acting as the earth. was operated 
by Messrs. B. D. Taylor, L. R. Blackburn and 
C. V. Sharples. 

At the conclusion of the experiments a hearty 
vote of thanks was passed to Mr. G. H. Harrop, 
the Tower Co., who had caused the Tower to be 
closed to ordinary visitors while the experiments 
were in progress, and the attendants. 

The Society's proposed plans for the near future 
include the descent of a coal mine, at the bottom 
of which further experiments, which should be 
interesting in the extreme, will be conducted. 

Hon. Secretary, Mr. C. Sheffield Doeg, '' The 
Poplars,” No. 6, Seventh Avenue, South Shore, 
Blackpool, to whom all communications, etc., 
should be made. 

Bradford Wireless Society. 

(.4 ff iated with the Wireless Society of London). 

A meeting was held in the Club-rooms on July 
15th; the President was inthe chair. The minutes 
of the previous meeting were read and passed 
as correct. 

One new member was elected. 

A very useful institution has been started; it is 
a box with a large slit, in which anyone can drop 
a question which he requires answering and ix 
perhaps rather shy about asking it, as it may be 
of an elementary nature. These questions are then 
collected and read out by the Chairman, and those 
who are able, answer them to the best of theic 
ability. 

it has been decided not to hold any more formal 
meetings until the beginning of October, when the 
new session starts. 

In the meantime there will be Morse classes and 
instruction lectures for new members. 

The Hon. Secretary, Mr. John Bever, has now 
returned, to whom all communications should 
be addressed. — Hon. Secretary, Mr. John Bever, 
$5, Emm Lane, Bradford. 
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North Middlesex Wireless Club. 

(Affiliated with the Wireless Society of London.) 

A meeting of the North Middlesex Wireless Club 
was held on Wednesday. July 27th, at Shaftesbury 
Hall, Bowes Park. After the usual Morse code 
practice, the chair was taken by the President, 
who called on Mr. E. M. Savage to give a demonstra - 
tion of soldering. 

Mr. Savage had provided himself with the usual 
soldering implements and a Primus stove. Com- 
mencing with a word of apology for taking up the 
time of those to whom soldering was so easy that 
they had probably forgotten their early difficulties, 
he said that he had gathered in conversation with 
some members that they had had great trouble in 
making a clean and neat job, and he proposed to 
show them how to '' make the solder stick." He 
then joined together a number of pieces of metal of 
different kinds, explaining the process. 

Other members afterwards put forward several 
useful tips applicable to special jobs, and the evening 
closed by a vote of thanks moved by the Chairman. 

Particulars of the Club may be had from the 
Hon. Secretary, Mr. E. M. Savage, Nithsdale, 
Eversley Park Road, Winchmore Hill, N.21. 


Folkestone and District Wireless Society. 

(Affiliated with the Wireless Socicty of London.) 

On Wednesday, July 6th, the monthly general 
meeting of the above Society was held at the 
Turkish Baths, Folkestone, at 7.30 p.m., Mr. 
Arnold H. Ullyett. F.R.G.S., in the chair. 

The minutes of the previous meeting were read 
and confirmed, after which Mr. R. W. Piper was 
called on to deliver his lecture on “ Inductance.” 
The lecturer took great pains to make his very 
interesting subject quite clear, a fact which was 
greatly appreciated by all. At the conclusion 
of the lecture, Mr. Piper was accorded a hearty 
vote of thanks by the Chairinan on behalf of all. 

At a meeting held at Headquarters on Wednesday, 
July 20th, the Hon. Secretary read a letter from 
Sir Philip Sassoon, Bart., C.M.G., M.P., accepting 
the officers’ mvitation to become Patron of the 
Society. 

Full particulars of the above Society may be 
obtained from the Hon. Secretary, Mr. H. Alec 
S. Gothard, A.M.I.R.E., 8, Longford Terrace, 
Folkestone. 


Newcastle and District Amateur Wireless 
Association. 

( Affiliated with the Wireless Society of London.) 

At the last meeting of this Society it was decided 
to change the Club night to Thursday evening, 
beginning on Thursday, August 4th. This is being 
done in order that menibers may receive the Dutch 
concert. Members please note subscription for 
1921-1922 came due on Julv 1st last. 

Mr. Colin Bain, Hon. Secretary, 51, Grainger 
Street, Newcastle. 


Dartford and District Wireless Society. 
(Affiliated with the Wireless Society of London.) 
The usual fortnightly meeting of the above Societ y 

was held on Friday. July 15th, 1921, at Dartford 
Grammar School. The minutes of the previous 
meeting were read and confirmed, the members 
then discussing various problems in connection 


with wireless transmission and reception. Signals 
were received on the club's crystal set, experiments 
with a two-valve amplifier giving fairly good 
results. 

The Society anticipates getting a good programme 
of events for the coming winter, and all persons 
interested in wireless, whether in possession of 
instruments or not, are invited to communicate 
with the Hon. Secretary and Treasurer, Mr. E. C. 
Deavin, 84, Hawley Road, Wilmington, Dartford. 


Southport Wireless Society. 
(Affiliated with the Wireless Society of London.) 
During the past few weeks the meetings of the 

above Society have been somewhat interfered witli 
owing to the change of headquarters. These are 
now situated at the Queen's Hotel, Promenade, 
Southport. 

The next week should see the meetings again in 
full swing, the members at present being busily 
engaged in '" making ready " for the instruments, 
etc.. in the new room. 

These headquarters are in an ideal position, and 
it is hoped that the coming months will see some 
very interesting evenings. 

Intending members are requested to apply for 
particulars of membership to the Hon. Secretary. 
Mr. H. Sutton, 68b, Marshside Road, Southport. 


The West London Wireless and Experimental 
Association. 
(Affiliated with the Wireless Society of London.) 


Owing to the number of members who are taking 
their summer vacation in August, it has been decided 
that no meetings of the above Society will be held 
during that month, and the next meeting will 
therefore be on September Ist, at 7 p.m., at Bel- 
mont Road Schools. 

On that date the Club expects to include among 
its apparatus a short wave tuner (specially con- 
structed for telephony) in conjunction with the 
* Brown " Loud Speaker and Relay, which should 
give excellent speech. 

Full particulars of the Society and its activities 
will be gladly forwarded by the Hon. Secretary, 
Mr. S. J. Tyrrell, 2, Providence Road, Yiewsley, 
Middlesex. 


Manchester Wireless Soclety. 

On Wednesday, July 20th. a wireless demon- 
stration was given at the headquarters of the 
Society, under the patronage of the Lord Mayor 
of Manchester (Alderman Wm. Kay), and attended 
by members of the following institutions :- - 
N.W. Students’ Centre ]. E. É., Manchester Associa- 
tion of Engineers, National Engineers' Association, 
and the Y.M.C.A. Wireless Society. The chair 
was taken at 8 p.m. by the President, Capt. J. 
Hollingworth, M.A., B.Sc.Eng.. and a very interest- 
ing programme carried through successfully. After 
outlining the objects of the Society, the Chairman 
briefly explained the principles of wireless, after 
which he gave a very simple explanation of direction 
finding work, upon which subject he is, no doubt, 
an authority. Mr. J. C. A. Reid then explained 
the methods emploved for the control of electrical 
circuits by wireless, and succeeded in lighting up 
a danger signal, illuminating an electrical sign, 
and exploding an imaginary mine in the shape of 
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a toy balloon. the key of this latter circuit being 
manipulated by the Lord Mayor from his table. 
Following this, Mr. Y. W. P. Evans gave a demon- 
stration of wireless telephony, during which speech 
and music were easily heard in every part of the 
room. Mr. Evans also succeeded in receiving a 
special messace from General Ferrie and the staff 
at Fiffel Tower, addressed to the Lord Mayor and 
the Manchester Wireless Society. "This was ampli- 
fied by means of à 7-valve circuit, similar to the 
one described in The Wireless World on June 25th 
by Mr. A. A. Campbell Swinton, F.R.S.. and which 
had been constructed for the occasion by Mr. Evans. 
The next item was a display of H.F. currents 
by the Chairman, Mr. J. MeKernan, who held the 
attention of his audience by an exhibition which 
would have surprised Nikola Tesla himself. A 
fine assortment of instruments added lustre to 
these experiments, and our Chairman proved 
conclusively that there is yet a large amount 
of research. to be carried out in this particular 
branch of electrical science before it can be said 
that every channel has been explored. Mr. 
McKernan also gave a demonstration of the possi- 
bilities of selenium cells, working various electrical 
devices by means of one of these cells and a ray 
of light. In conclusion the Chairman. thanked 
the members of the various institutions for their 
kind attention and support, and expressed a hope 
that an interchange of lectures might be arranged 
during the coming winter session. He then 
announced that it was the express wish of the Com- 
mittee that the Lord Mayor be invited to accept 
an hon. membership of the Nociety, and in order 
that his Lordsbip may be further tempted to accept, 
he (the Chairman) had much pleasure in presenting 
him with a miniature wireless panel (14 - 13^). 
The Lord Mayor, in returning thanks for the way 
he had been entertained, expressed a hope that such 
a display as had been given that evening would 
be accepted by all present as proof of the way 
in which the Society were endeavouring to further 
the interests of science. He had much pleasure 
in accepting an hon. membership of the Society, 
and in wishing them every prosperity and success 
in the future. The Chairman thanked his Lordship 
and declared. the meeting closed. The success 
of the demonstration was due to the untiring 
efforts of the Committee and a few of the members. 
Messrs. Ashley's, of Liverpool, kindly sent an 
assortment of instruments and parts for exhibition, 
there also being on view a transmitter loaned by 
Messrs. "l'inzey of London, and a B.T.H. portable 
set loaned by Messrs. Franks, of Deansgate, Man- 
chester. | 
Hon. Secretary’s address, 7, 
Longsight, Manchester. 


The Wimbledon and District Wireless 
Society. 

Hon. Secretary, Wm. Geo. Marshall, 48, Warren 
Road, Merton, S.W.19. 

A meeting of the above Society took place at the 
Wimbledon Technical Institute on Wednesday, 
July 13th, Mr. W. A. Harwood (president) in the 
chair, the occasion being a lecture and demonstra- 
tion on “ Wireless Receiving in General," by Capt. 
W. R. H. Tingey. 


Clitheroe Road. 
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Having outlined what he considered to be the 
best arrangement of apparatus to get maximum 
efficiency in the simple receiving circuit, Capt. 
Tingey proceeded to deal with more complicated 
circuits, demonstrating his main points on the 
apparatus he had brought with him. During the 
evening wireless telephonic communication was 
established between the institute and  Messrs. 
Tingey's establishment at Hatton Gardens, the 
speech at this end being clearly audible throughout 
the hall. Great interest was displayed when the 
lecturer disconnected the aerial from his apparatus 
and connected up in its place a row of people holding 
hands. On this very unusual aertal signals were 
" tuned in " and made clearly audible to the whole 
of the audience. 

In proposing a vote of thanks to the lecturer 
Mr. A. V. Ballhatchet said that the lecture we had 
just received was one from which amateurs in 
general could pick up quite & host of valuable 
information. It was quite possible that some of 
the junior members would have found considerable 
difficulty in following all the lecturer's remarks, but 
he advised them to store away some of the hints 
that had been given so that they may be available 
for future use. He thought that a number of 
amateurs were making a big mistake in trving to 
deal with very complicated circuits to commence 
with. They should start first with as simple a 
circuit as possible and then, having mastered it, 
supplement in whatever direction they desired. 

The vote of thanks, seconded by Mr. J. H. Reeves, 
was duly accorded to the lecturer, and the pro- 
ceedings terminated. 


Grimsby and District Radio Society. 
Members of the above Society are informed that 
no more meetings will be held until the beginning 
of September, when it is hoped that the new 
club-room will be ready. 


The City of London School Wireless Society. 

The summer session of this Society closed on 
Monday, July 25th, with one of the greatest 
functions that the Society has achieved. 

It was in the form of a general exhibition of 
wireless apparatus. Some of the exhibits were 
made by the members of the Club and others came 
from Messrs. Burnham & Co., Mitchell’s, Gamage, 
S. G. Brown, Radio Supplies, Marconi's, R. M. 
Radio, and F O. Read’s. Messrs. Burnham sent an 
exhibit which was undoubtedly the most admired. 
This exhibit consisted of a Burndept Ultra III 
Receiver, a 3-valve note magnifier, a full range of 
Burndept coils, a transmitter and valves. The 
Burndept Ultra LIL Receiver gave wonderful results, 
and with the 3-valve note magnifier, Annapolis, 
Bordeaux, Clifden, Lyons, and Croydon's telephony 
was rendered audible by means of a loud speaker 
to all in a large lecture theatre. Croydon simply was 
shrieking from the loud speaker, and the set was 
altogether a thorough success. 

Mitchells sent us a wonderful range of goods, 
from a gas-engine and H. T. dynamo to a valve 
holder. Their apparatus, consisting mostly of small 
parts, was very interesting from the amateur's 
point of view. In the evening Messrs. Mitchell's 
transmitted a concert with great success. Gamage's 
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sent some interesting small components, S. G. 
Brown a loud speaker and a pair of A and D type 
telephones. Radio Supplies sent a 2-valve receiver 
and small parts, as did Messrs. R. M. Radio. 

F. O. Read's sent à W.R. 160 set, which is à 
2.valve resistance capacity set with electrostatic 
reaction, a W.R. 171 set, and various specimens 
of their smaller manufactures. All their apparatus 
appeared neat and efficient. 

Marconi's sent a single-valve panel type M.G : 
a single-valve set type M. 15, and a 3-valve amplify- 
ing detector type M. 3. All these exhibits were 
extremely interesting. 

About 300 people visited the exhibition, and 
although the Society is a private one many members 
of the general public visited us during the day. 
The next session commences the first week in 
Septem ber. 

We are sorry to announce that Mr. J. A. Chapman, 
our Hon. Treasurer, is leaving us this term, owing 
to his leaving the school. Mr. J. A. Chapman 
founded the Society in December, 1920, and it is 
owing to his untiring efforts and enthusiasm that 
the Society has reached its present stage. 

Hon. Treasurer, Mr. J. H. Gawler, City of 
London School, Victoria Embankment, E.C.4. 


The Lowestoft and District Wireless Society. 


The Society’s activities this month have been 
mostly of an al fresco nature, the first being a 
field day on Saturday afternoon, July 8th. Members 
assembled with their cycles at headquarters, at 
2.30 p.m., and received instructions transmitted 
trom the President's own set. 

Two parties were then made up and proceeded 
at 2.45 p.m. to Parkhill, where the two sets were 
set up at different positions, and further instructions 
were received, one party going to St. Olaves, and 
the other to Hopton, and further messages and 
instructions were received. Both parties then met 
at Belton Tea Gardens, where an excellent tea was 


The party setting out. 


served at 5.30 p.m. The President was wn- 
fortunately prevented from joining the party for 
tea, owing to a slight mishap to his motor cycle. 
The party then returned home after a most suc- 
cessful day's outing. On Tuesday evening, the 12th, 
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A field set. in action. 


the portable set was taken out, Mr. Scarle and two 
members staying at home to transmit. 


On Tuesday, July 19th, an interesting evening 
was spent plotting curves of valves, both transmit- 
ting and receiving. 

On Tuesday, July 26th, members spent an enjoy- 
able evening at the Secretary's house, where a 
3.valve amplifier was set up on the lawn, Horsea 
providing the evening's buzzer practice. in the 


A nearer view of the apparatus, 


absence of the Club instructor. Full particulars 
of the Society's activities are obtainable from the 
Secretary, L. Burcham, " Gouzeacourt," Chestnut 
Avenue, Oulton Broad. 


Halifax Wireless Club. 


The enthusiasm of the members of this Club 
was amply demonstrated on Wednesday evening. 
On one of the hottest days of the present heat 
wave the club room was filled to hear Mr. Percival 
Denison lecture on his transmitting set, and his 
very remarkable single valve receiver. Mr. Deni- 
son's transinitting set is well known to experimenters 
in the North of England, but this was the first 
opportunity on which full details of the set had 
been available. 
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With the aid of blackboard sketches and diagrams, 
Mr. Denison traced his circuit step by step from 
the simplest oscillating circuit, and retained the 
interest of his hearers for upwards of an hour as 
he unfolded all the little refinements which go 
far to make his instrument so efticient. Mr. 
Denison's modulation is admitted to be as near 
perfect as is possible, and how this is achieved 
was explained in the fullest detail. Following 
the description of the transmitting set, he described 
and demonstrated a portable receiving set he had 
constructed. 

The Club continues to make good progress, and 
if the membership continues to increase as it is doing 
larger premises will be needed. Thanks to the 
Club's transmitter (2GU) Mr. Denison (2KD) 
and Mr. H. Burbury, of Crigglestone (2AW), 
the members are enjoving & varied selection of 
wireless telephony, and the general enthusiasm 
for this popular hobby is most certainly on the 
increase. On the occasion of the Dempsey-Car- 
pentier fight some few days ago, the result was 
broadcasted to the members by wireless telephone 
two and a-half minutes after the fight, and 29 
minutes before the cable message arrived in Halifax, 
being received direct from New Brunswick in this 
town. The local press complimented the Club 
on their achievement. 

Secretary, Mr. L. J. Wood. 


The Wandsworth Common Wireless Club. 


We have had two well-attended lectures during 
the last fortnight, one by Mr. Gwynn (of Messrs. 
Cossor) and the other by Mr. Fry (of the Wireless 
Society of London). Mr. Gwynn gave a lecture on 
the principles of the thermionic valve, and brought 
a large number of valves of different types, many of 
which were of great historical interest, numbering 
among them some of the first ever built. Mr. 
Fry gave a most interesting talk on the con- 
struction of amateur apparatus. He exhibited 
some beautifully made gear, one thing that com- 
manded admiration being a small cabinet loose 
coupler for short waves. The club set is practically 
finished, all but a few details being made. 

On Friday, the 22nd July, the members took 
advantage of a most kind invitation issued by the 
Wandsworth club and visited them at their club- 
room, and had the pleasure of attending a splendid 
lecture by Captain Tingey and Mr. Auckland. 

Meetings will continue to be held at the Institute, 
Wiseton Road, S.W.17, all through the holidays, 
and anybody who is interested is sure of a welcome. 

The Committee of the above Club held a con- 
ference with the committee of the Wandsworth 
Wireless Society on July 22nd at the latter's 
headquarters, to debate the subject of merging 
with the Wandsworth Wireless Society. 

Mr. T. S. Settle took the chair, and a discussion 
followed, which ended in the following resolution, 
moved by Mr. Turner and seconded by Mr. Thomas, 
both of the Wandsworth Common Wireless Club. 

“ Having considered the invitation of the 
Wandsworth Wireless Society, the Wandsworth 
Common Wireless Club desire to merge with 
them.” 

The vote in favour was unanimous, and the title 
of the body will therefore be, in future, the 


- Institute. 
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Wandsworth Wireless Society, with a committee 
composed of members from both sections, with one 
headquarters at the Wandsworth Technical 
Any communications regarding above 
should be forwarded to Assistant Secretary, Mr. 
H. F. Buckmaster, 59, Hendham Road, Wandswortli 
Common, or Hon. Secretary, Mr. F. V. Copperwheat, 
9, Birdhurst Road, Wandsworth. 


Wandsworth Wireless Society. 


The President, Mr. T. S. Settle, the Chairman, 
Mr. D. N. Griffiths, and members of the above 
Society, also a few members of the Wandsworth 
Common Wireless Club, were accorded a most 
interesting lecture demonstration on Friday, 
July 22nd, at 7.30 p.m., by Tapt. W. R. H. Tingey, 
at the Wandsworth Technical Institute, the head- 
quarters of the Society. 

Shortly after the lecture commenced the Tingey 
receiver and transmitter were brought to bear on 
2BZ--Mr. B. Davis, * Pavilion," Marble Arch— 
a member of the Society. 

Bordeaux was then tuned in with good effect 
on a Brown loud speaker, and also a Morse inker 
relay set. 

Frame aerial reception was the next item, followed 
by the experiment of using six of the members as a 
receiving aerial. 

Question time arose all too quickly, and upon 
the cessation of inquiry the lecture terminated. 
The President thereupon proposed a vote of thanks 
to the lecturer for the very pleasant evening 
spent with him in our midst. 

In a few well-chosen words, Capt. Tingey replied, 
urging all members to do their utmost in the 
experimental field. The apparatus, of which 
there was a good deal, attracted much attention. 
when, by the courtesy of Capt. Tingey, it was 
thrown open for inspection. 

It was decided to close down the headquarters 
until Friday, September 23rd. at 7.45 p.m., when 
any intending members will be welcome. 

Hon. Secretary, Mr. F. V. Copperwheat, 9, 
Birdhurst Road, Wandsworth, S.W.18. 


Smethwick Experimental Wireless Club. 


During the past month this Club has made rapid 
strides towards success, aud is gradually placing 
itself on a firm footing, the membership being 
over 26. 

At the meeting held at the Club's Headquarters 
(Technical School, Smethwick) on July Sth, a 
paper was read by the Chairman (Mr. C. Grew) 
entitled " The Condenser.” A discussion followed. 
and a hearty vote of thanks was accorded to 
Mr. C. Grew. 

During the coming winter a series of lectures 
will be given by the President, Mr. R. W. Hutchin- 
son, M.Sc., A.M.LE. E., F.R.G.S., the Club should 
then be in a position to make an interesting 
syllabus of lectures, demonstrations and discussions. 

The Club anticipates holding an exhibition of 
amateur Wireless apparatus in the near future. 

Anyone wishing to join the Club is cordially 
invited to communicate with the Hon. Secretary, 
Mr. R. H. Parker, Radio House, 31, Wilson Road, 
Smethwick, Birmingham, who will gladly furnish : 
further particulars. 
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DIRECTORY OF 
EXPERIMENTAL WIRELESS STATIONS 
OF THE UNITED KINGDOM 


| 
Wave- Hours 
lengths : of 
in X Working, 


rone 
Call 
Letters. Watts. 


Name and Address. 


| 
: P NEA E E ——— — € 
2 AA — F — — . Radio Communication Company (Slough 


| 
|. Experimental Station). 
2 AB — 2000-2200 | Spark, C.W. and Capt. H. de A. Donisthorpe, Cathcart 
700 Telephony. _ House, Cathcart Road, S.W.10. 
2AF}  — | — | 2000-2200 CW. - - - A. Rickard Taylor, 49, Idmiston Road, 
2 AG j) , W. Norwood. 
2AH — — 2000-2200 | C.W. - | Oxford. 
2 AK — 300 — Spark, C.W. aiid R.M. Radio, Ltd., Townslead Mills, 
600 Telephony. ' Worcester. 
800 
AKX — 1,000 | = C.W. and Tele- | H. S. Walker, Park Lodge, Brentford, 
phony. Middlesex. 
2 AL -— em xe — Marlborough College O.T.C. 
2AM — -- — — Marlborough College O.T.C. 
2 AN — 1,000 2115-2200 | C.W. and Tele- , A. W. Sharman, Kelvin Lodge, 
0930-1100 phony. 1, Morella Road, S.W. 
" (Sunday) T 
2 AQ — 180 — Spark, C.W. and | Davis, Thornton Heath, London, S.W. 
1,000 Telephony. l 
2 AR — — — — E. Gaze, 3, Archibald Street, Gloucester. 
2 AU — — — — A. C. Bull, 25, Fairland Road, West 
Ham, E.15. 
2 AW . 100 1,000 2000-2100 C.W. and Tele- | H. H. Burbury, Crigglestope, Wakefield. 
| 3,000 | phony. 
2 AX 10 180 7 1900-2100 , Spark - - | Geo. Sutton, 18, Melford Road, S.E.22. 
2 AZ — 1,000 : 1500-1600 Spark, C.W. and |W. Le Queux, Lavender Cottage, 
| | 2000-2100 Telephony. . . Guildford. 
BXH — — ; ~~ xz: Capt. C. H. Bailey, Gliffaes, Crickhowell, 
| | Abergavenny. 
2BZ | 10 1,000 § 2100-2300 C.W. and Tele- | Basil Davis, Electric Pavilion, Marble 
| phony. Arch, W.1. 
2 CI | 10 180 . 20900-2200 Spark - : - | R. Brooks King, Widcombe, Taunton. 
2CZ ' 10 180 | 2000-2100 | Spark, C.W., | C. Atkinson, 17, Beaumont Road, 
' 1,000 ' 1100-1200 Tonic-T rain Leicester. 
l (Sunday) and Telephony 
2 DC 10 180 2000-2200 C.W. and Tele- | M. Child, 60, Ashworth Mansions, Maida 
1,000 phony. | Vale. 
2DD 10 120 | 1900-2000 Spark - - -! A. C. Davis, 105, Brynland Avenue, 
; Bristol. 
2 DF | — — | —- — ' Mitchell’s Electric and Wireless, Ltd., 
| | | Peckham. 
2DG | 10 180 ' 1900-2000 | C.W. and Spark - | W. Barnet, 63, Mount Road, Parkwood 
(Monday to | Springs, Sheffield. 
| Friday). 
| ;, Other days 
, various. 
2 DH : 10 180 | — | Spark and C.W. W. Barnet, 63, Mount Road, Parkwood 
| Springs, Sheffield. Portable Set. 
2 DI 10 180 | -- Spark and C.W. | W. Barnet, 63, Mount Road, Parkwood 
| Springs, Sheffield. Portable Set. 
2 DJ | 10 1,000 2000-2200 C.W. and Tele. <A. T. Lee, The Court, Alvaston, Derby. 
hony. l 
2 DT — — | — ü -— Barrow and District Wireless Association. 


2DX ' — — 5 — | e W. Alford, c/o Mrs. Gulwell, Farnborough 
| | | Road, Farnborough, Hants. 
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Power Wave- 
Call in ' lengths 
Letters. | Watts. in Metres 
2 DY send — 
2 DZ ae 2 
2FA d 
2 FC 
2 FG - 180 
1.000 
2 FH 10 300 
2 FL 100 180 
50 1,000 
2 FN 10 18 
1,000 
2 FQ 180 
1.000 
2 FW Ps B 
2 FX cx 
2 FZ 10 1S0 
1,000 
2 GD 10 
2 GL 10 1,000 
2 GP -— — 
2 GQ 10 180 
2 GR - 
2 GS - - 
2 GU 10 180 
1,000 
2 GV 10 1S0 
1,000 
2 GW 10 $. sd 
2 GZ - - [80 
1.000 
2 HA -- 180 
1,000 
2 HB 10 180 
1.000 
2 HC 10 180 
1,000 
2 HG — ~ — 
2 HH x > 
‘2 HP 10 180) 
1.000 


| 


| 
*. j 
| 


Other 


Hours 
of 
Working 


2000 -2200 
1930-2100 
2100-2300 


2000-2200 


2000-2100 


(Monday to 


Friday). 


various. 
1900-2100 


days 


System. 


| Spark, C.W. and 
Telephony. 


and Tele- 


phony. 
Spark and C.W.- 


, Spark, C.W. and 
Telephony. 
Spark. - 


Spark, C.W., T. T. 
and Telephony. 


Spark, C.W. and 
‘Telephony. 


| 
, For Indo or Transmissions only - 


t 


| 


2100-2300 


` 2030-2230 


1930-2130 


1230-1300 
1730-1900 


2000-2200 
1900-2000 


1930-2130 


2000-2200 


1200-1300 
2100-2200 
1230-1300 
1730-1900 
1230-1300 
1730-1900 
2000-2200 


and Tele- 


phony. | 
C.W., F.T., Spark 

and Telephony. 
Spark - - - 


Spark, C. W. and 
Telephony. 

Spark, C.W. and 
Telephony. 

, C. W. and Spark 


C.W and Spark 
C.W. and Spark 


C.W. and Spark 


C.W. and Tele- 
phony. 
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Name and Address. 


F. Haynes, 157, Philip Lane, S. 
Tottenham, N.15. 
F. Haynes, 157, Philip Lane, S. 


Tottenham, N.15. 

F. G. Bennett, 16, Tivoli Road, Crouch 
End, N.8. 

London. S.E. 


L. McMichael, 32, 
Hampstead, N.W. 

T. S. Rogers. 2, Park Hill, Moseley, 
Birmingham. 

C. Willeox, 21, George Street, War- 
minster, Wilts. i 

L. Baker, Ruddington, Notts. 


Quex Road, W. 


Burnham & Co.’s Experimental Station, 
Blackheath. 

Rev. D. Thomas, St. Paul's B.P. Scouts, 
Bournemouth. Also Portable Net. 

H. €. Binden. Bournemouth. 


« 


Manchester Wireless Society Head- 
quarters. Albion Hotel. Piccadilly, 
Manchester. Also Portable Set, same 


details and call sign. 

Birmingham Wireless Experimental Club, 
Digheth Institute, Birmingham. 

W. J. Henderson, 2, Hollywood Road 
S.W.10. 

W. Gaitland, Highbury, N. 


Ist Taunton Scouts, Parish Buildings, 
Wilton, 
T. Forsyth, Ashington. 


T. Forsyth, Ashington. Portable Set. 


Halifax Wireless Club. 


Rev. J. Rigby, St. Lawrence Vicarage. 
Bristol. 
Allan Cash, 
Cheshire. 
A. L. Megson, Bowdon. 


Foxley Mount, Lymn, 


A. L. Megson, Bowdon. Portable Set, 
L. H. Lomas, Macclestield. 
J. W. White, Windcombe 


Bucklersbury. nr. Reading. 
T. Boutland (Senr.), Ashington. 


Lodge. 


T. Boutland (Jnr.), Ashington. 


H. €. Woodhall, 10, 
EC.. 


Holborn House, 


DIRECTORY OF EXPERIMENTAL WIRELESS STATIONS 


Mar Suowisc Locations or STATIONS. 
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ENLARGED Map or Lonpon AREA SHOwING LocaTIONS OF STATIONS. 


DIRECTORY OF EXPERIMENTAL WIRELESS STATIONS 


Power | Wave- Hours | : 
Call in lengths of | System. Name and Address. 
Letters. | Watts. |in Metres| Working | 
i 
| £ | | 
2 HQ | 10 180 | 2200-2400 C.W. and Spark | A. pus pence: 11, Leigh Road, Clifton, 
risto 
2HR , 10 180 . 1900-2200 C.W. and Tele. | F. O. Read & Co., Ltd., 13-14, Gt. Queen 
| 1,000 . | phony. . Street, Kingsway, W.C.2. 
2HS ! 10 180 1900-2100 | C.W., Telephony . G. W. Hale, 51, Grafton Road, New 
| and Tonic | Malden, Surrey. 
| Train. 
2HT — 180 | 2000-2200 ^ Spark, C.W. and R. H. Klein, 18, Crediton Hill, W. 
| 1,000 — | Telephony. rq ean, N.W.6. 
2HX , — | — : 0900-1030 Spark, C.W. and A. Love, Ivydene, Guildford Park 
| = 9000-2100 , Telephony. i “Road, Guildford. 
2 IB 10 1,000 i 2000-2200 C.W. and Tele. , W. Bemrose, Littleover Hill, Derby. 
: phony. ' 
21B : 10 180 ` 1530-1630 ; C.W. and Spark E. S. Firth, Thames Ditton. 
2030-2130 | 
2 IF 10 1,000 | 2000-2100 | C.W. and Tele. | S. W. Bligh, 2, North Lane, Canterbury. 
' phony. 
2IH — ;, — — | — Technical College, Cardiff. 
2 II | 10 180 2000-2200 | Spark - -  Á- | Southport Wireless Society, 74a, Kensing- 
| l | ton Road, Southport. 
2 1J o — — | — -- Southport Wireless Society, 74A, Kensing- 
7 i ton Road, Southport. Portable Set. 
2] | — | — — | — 3rd Altrincham Troop, Boy Scouts, 
| | | Altrincham. Portable Set. 
2 IN 10 280 . 2000-2200 | C.W. and Spark | J. E. Fish, Ray House, Blackpool Road, 
: Bispham. 
21Q — | 1,000 | — | C.W. and Tele- | W. A. Ward, Albion Works, Sheffield. 
hony. 
21S == = | — d e Rev. H. W. Doudney, St. Luke's 
| os 
| Vicarage, Bath. 
21T z= = — — Rev. H. W. Doudney, St. Luke's 
Vicarage, Bath. Portable. 
2 IU 10 180 — 2100-2300 © -— G. A. E. Roberts, Twyford, Winchester. 
2 IV 10 180 -. 1900-2100 | Spark, C.W. and | L. F. White, Priory Road, Knowle, 
1,000 ` | Telephony. Bristol. 
2 IW 10 | 180 : 2100-2300 — G. R. Marsh, Twyford, Winchester. 
2IX 10 1,000 ^ 2000-2200 C.W. and Tele- | S. G. Taylor, Littleover, Derby. 
hony. 
2 IX 10 180 1800-1900 cw. and Tele. | J. Briggs, City School of Wireless Tele- 
|. 1,000 2100-2200 phony. graphy, 663, Corporation Street, 
Birmingham 
2JF 10 | 180 1930-2130 Spark, C.W. and | C. G. Williams, 22, Scholar Street, Sefton 
| | , 1,000 i Telephony. Park, Liverpool. 

2 JG — j} — | — | -— . W. A. Seed, Crigglestone, nr. Wakefield. 
2 JJ 10 , 180 1930-2130 Spark, C.W. and Eo Worthy, 4, Riversdale Road, Egre- 
1,000 — Telephony. mont, W allasey. 

2 JK 10 180 2030-2230 Spark, C.W., T. T. | Philip R. Coursey, Woodland Villas, 

|! 1,000 , |! and Telephony. , 138, Muswell Hill Road, N.10. 
2 JL 10 . 180 : 2130-2330 Spark, C. W., and | G. G. Bailey, The Beeches, Cowley, 
| 1,000 | Telephony. Middlesex. 
2 JM 10 180 | Eus Spark, C.W. and . G. G. Blake, 10, Onslow Road, Richmond, 
1,000 | Telephony. | Surrey. 
2 JO 10 | 180 Various — , Spark, C.W. and | J. W. Whiteside, 30, Castle Street, 
ME (100 | | Telephony. Clitheroe, Lancs. 
2 JP — 180 ^ — Spark, C.W. and , M. C. Ellison, Huttons Ambo Hall, York. 
| 1,000 Telephony. | 
2JU : 10 180 | 2000-2200 Spark, C.W. and E. J. Pearcey, 610, Fulham Road, S.W. 
| | Telephony. 
2 JV 10 180 | 2000-2200 | Spark, C.W. and | A. G. Robbins, Station Road, Epping. 
' 1000 | i 
| 


Telephony. | 


oo <- 7 æ " 
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Power | Wave- | Hours 
Call in lengths : of System. Name and Address. 
Letters. | Watts. in Metres. Working. 
2 JW | 10 | 1,000 2100-2200 | C.W. and Tele. | J. R. Barrdst, Westgate Court, Canter- 
| i | phony. | bury. 
2 KA | 10 | 180 1900-2300 | Spark - -  - | N. Curtis, Belvedere West, Taunton. 
KCLX | — | — —- ' Spark - - - Prof. Wilson, University of London, 
i | King’s College. 
2 KD 10; 180 2000-2200 C.W., T.T. and P. Denison, Rostellan, Saville Park, 
| 1,000 | Telephony. , Halifax, York. 
2 KF 10 1,000 2100-2300 | C.W. and Tele. | J. Partridge, 70, Sydney Street, Chelsea. 
| | 1600-1800 | phony. 
(Sunday ) 
2 KG 10 180 Various | Spark, C.W. and A. E. Hay, 6, Oxford Street, Mountain 
1,000 |, Telephony. | Ash, Glam. 
2 KK 10 180 1900-2100 | — | Hutchinson & Co. (F. Pinkerton), 
(Sundays: 101, Dartmouth Road, Forest Hill, 
1130-1230 | S.E.23. 
| 2030-2130) | | 
2 KL 10 ^» 180 1900-2100 | Spark - . - . F. Pemberton, 50, Peak Hill, Sydenham. 
2 KO 10 180 2100-2300 : C.W. and Tele- C. S. Baynton, 48, Russell Road, Moseley, 
900 | phony. Birmingham. 
2 KR 10 180 1600-1630 | C.W. and Tele. E. Edmonds, 2, Yew Tree Road, 
! 1,000 2000-2230 | phony. , Edgbaston, Birmingham. 
2KT | — 180 2000-2200 |; Spark, C.W. and ` J. E. Nickless, 83, Wellington Road, 
| 1,000 | T.T. '  Snaresbrook, E.11. 
2 KV i = 1,000 | 2000—2200 C.W. and Tele- W. J. Crampton, 73, Queen Victoria 
| ' phony. | Street, E.C.4. 
2 KY 10 280 2000-2200 C.W. and Tele- | L. Pollard, 209, Cunliffe Road, Blackpool. 
1,000 ' phony. 
2 KZ 10 180 2000-2200 . Spark, C.W. and B. Clapp, Meadmoor, Brighton Road, 
1,000 Telephony. Purley. 
2LF (= — | — | 2200—2400 Spark and C.W.- | P. Harris, Chilvester Lodge, Calne, Wilts. 
2 LG 10 180 — CW. - ..- .-.:H. Whitfield, The Glen, Primrose Lane, 
1,000 | Hall Green, Birmingham. 
2 LI — 180 2000-2200 Spark, C.W. and : H. E. Wilkinson, Lonsdale Road, N.W.6. 
| 1,000 Telephony. 
2 LK 10 180 | 2000-2200 | Tonic Train and S. Kniveton, Brooklands, Normanton, 
| OW. Yorks. 
2LL | 10 180 2000-2200 Tonie Train and | S. Kniveton, Brooklands, Normanton, 
C.W. |” Yorks. 
2 LP 10 180 Thursday and Spark, C.W. and A. W. Knight, 26, Stanbury Road, S.E. 
1,000 | Sunday: Telephony. - | 
1500-1600 | 
2200-2300 * | 
Other days : | 
2000-2100 | 
| 2200-2300 _ | 
2 LU 10 150 — | C.W. and Tele- W.A. Appleton, Wembley Park. 
| phony. | 
2 LV j 
and | — 180 Mondays: Spark, C.W. and | W. R. H. Tingey, Queen Street, Hammer- 
2 LW j 1,000 2030-2130 Telephony. smith. 
Other times i 
| by appoint- 
ment. | 
2LZ , 10 180 Weekdays: Spark, C.W. and. F. A. Mayer, Stilemans, Wickford, 
| 1,000 1930-2130 Telephony. | Essex. 
Sundays : | 
| | 1100-1200 - 
2000-2100 ; 
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Cal | in lengths of System. Name and Address. 
Letters. Watts. in Metres.) Working 
2 MA 10 | 180 Monday to | Spark +- - -| P. S. Savage, 14/16, Norwich Road 
Friday : Lowestoft. 
| 2000-2200 
Saturdays = 
and holidays 
at all times. 
2 MG 10 180 2000-2100 C.W. and Tele- | C. E. Millar, Arndene, Bearsden, 
1,000 2130-2230 phony. nr. Glasgow. 
| Holidays : 
1600-1700 
2000-2100 
2 MI 10 180 1000-1200 | Spark, C.W. and | L. McMichael, Stag Works, Kilburn, 
| 1,000 Telephony. N.W. 
2 MK 10 180 1800-2000 — A. W.Hambling, 23, Winchester Avenue, 
` 1,000 Brondesbury, N.W.6. 
2 ML 10 | 180 1930-2130 | Spark, C.W. and | R. C. Clinker, Bilton, Rugby. 
1,000 Telephony. 
2 MO = 1d 180 — Spark, C.W. and | Burnham & Co.'s Experimental Station, 
| 1,000 Telephony. Chiswick. 
2 MR 10 -— 180 2030-2230 | Spark, C.W. and | R. H. Reece, The Corner House, 02, 
|». 1,000 Telephony. Addison Gardens, London, W. 14. 
2MS 10 | 180 1800-1900 | C.W., Spark and | R. H. Reece, '' Basketts," Birchington, 
1,000 2100-2200 Telephony. Kent. 
2 MY 10 180 2200 C.W. and Spark. | H. M. Hodgson, Clifton House, Hartford, 
1,000 Cheshire. 
2 NB — — — — J. W. Barnaby, Sylvan House, Broad 
Road, Sale, Cheshire. 
2 NH 10 | 180 1700-1800 C.W. and Tele- | O. R. C. Sherwood, 41, Queen’s Gate 
1,000 2100-2200 phony. Gardens, S.W. 
2NM | — | E t in G. Marcus, Little Combe, Combe Dingle, 
Bristol. 
2NP — 180 1900-2100 C.W.and Tele- | H, S. Treadwell, Middleton Cheney, 
bod 1,000 phony. Banbury. 'Phone,3 Y Banbury. 
Y 
and 10 | 180 1900-2100 C.W., T. T, and | J. N. C. Bradshaw, Bilsboro’, near 
2NZ 1,000 Holidays Telephony. Preston. 
1500-1600 
1900-2000 
2 PF 10 180 — Spark - - - | F. Foulger, S.E.14. 
2 VW — 180 2000-2200 Spark, C. W. and | V. Watson, Featherstone, Forest Hall, 
, 1,000 Telephony. Newcastle-on- Tyne. 


NOTE.—The foregoing list of licensed transmitting stations in the United Kingdom is 
compiled from information kindly supplied by the owners of the stations concerned. It is 
realised that this list is by no means complete, and we feel sure that it would be very much 
appreciated by all experimenters if the owners of stations not included in the above list would 
supply particulars. "Those who do not care to divulge their names would perhaps be prepared 
to send in their call letters and the name of their town only. 


Since the preparation of the sketch-maps particulars of one or two stations have been 
received and consequently the locations of these do not appear in the maps. 


The station 2 DV (Cheshire) appearing on the map has been dismantled, and 2 HP is now 
located in London, as indicated in the list. 
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DISTRIBUTION OF WEATHER FORECASTS. 
FURNISHED BY THE UNITED STATES 
WEATHER BUREAU* 


OR several vears the Office of Communications of the Navy Department has broadcast 

through its radio stations weather information, forecasts, and warnings, furnished each night 
by the United States Weather Bureau. This service has expanded to a considerable extent 
since its inauguration and has necessitated the issuance of several circulars containing amend- 
ments and announcements of additional radio station distributions. “The information contained 
in previous announcements is combined in this circular, which supersedes all previous circulars. 

The information concerning wavelengths given herein is tentative only and will probably 
be changed to conform with the New International Radiotelegraph Convention as soon as 
the conference which is now working on that document has completed its labours. 


EXPLANATION OF BULLETINS. 


The bulletins broadcasted from each radio station are of the same general character, are 
based upon observations at 0100 Greenwich mean time, of the date of distribution, and 
contain reports, forecasts, and warnings. 

The bulletins are divided into two parts and invariably begin with the letters USWB. 

The first part is a report of actual weather conditions at 0100 Greenwich mean time, at 
certain stations. Each place is indicated by a code letter (or letters) which is followed by 
figures showing barometric pressure, wind direction, and wind force at that place. The 
first three figures express actual barometer readings, im inches, reduced to sea-level. The 
fourth figure is wind direction: 1 = north, 2 = north-east, 3 = east, 4 = south-east, 
9 = south, 6 = south-west, 7 = west, 8 = north-west, O — calm. ‘The fifth and last figure 
is wind force in the Beaufort scale, except when winds of force greater than 9 occur, words 
instead of figures will be used. If the weather conditions from any station cannot be supplied, . 
the initial of the station will be given, followed by the word “ missing," and if any portion 
of a report cannot be furnished such portion will be replaced by an equivalent number of 
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the letter “‘ x. 
Scale of wind force. 


Beaufort scale ; Statute miles 


force. . Designation. per hour. 

0 - - - | Calm - - - - - - - : - - - -| From 0 to 3 
l1 - - Light air - - - - - - : : - - - -| Over 3to 8 
2 . - Light breeze (or wind) - - - - - - - - - | Over 8 to 13 
3 - - - | Gentle breeze (or wind) - - - - - - - - | Over 13 to 18 
4$ - - - | Moderate breeze (or wind) - - - - - - - | Over 18 to 23 
5 - - - | Fresh breeze (or wind) - - - - - - - - - | Over 23 to 28 
6 - - - | Strong breeze (or wind) - - - - - - - - - | Over 28 to 34 
3 - - - | Moderate gale - - - - - - - - - - | Over 34 to 40 
8 - - - | Fresh gale - - - - - - - - - - | Over 10 to 48 
9 - - - | Strong gale - - - - - - - - - - | Over 48 to 56 
Ten - - | Whole gale : - - - - - - - - - . Over 56 to 65 
Eleven f - - | Storn . - . : - - - - - - - | Over 65 to 75 
Twelve f - - | Hurricane - - - . - - - - : - - - | Over 75 


* Abstracted from the Radio Service Bulletin. 
t Whenever winds of force greater than 9 occur, words instead of figures will be used. 
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DISTRIBUTION OF WEATHER FORECASTS 


‘The second part of the bulletin consists of wind and weather forecasts and, whenever 
conditions warrant, information as to storm-centres, storm and hurricane warnings, and advices 
to shipping. The wind and weather forecasts are for 24 hours, beginning at 0500. 
Whenever a storm exists that is likely to affect a section, the location and expected direction ot 
movement of the storm centre will be given, followed by any storm or hurricane warnings 
and advices to shipping that have been issued. 


EXAMPLE OF BULLETIN. 


(First part.) USWB  ]01662 $00663 FP 98821 ML 95427 T 95846 
NY 93258 DB 92888 LB95612 CH 94216 1H 94645 AV 98282 C 96682 
B 00661, etc. 


(Second part.) Winds off Atlantic coast north of Sandy Hook will be shifting gales with 
rain. Sandy Hock to Hatteras, north-west gales with rains followed by clearing weather. 
Hatteras to Florida Straits, strong north-west winds; fair weather. Storm of marked 
Intensity central off New Jersey coast moving north-eastward. Storm warnings displayed 
Hatteras to Eastport. 


TRANSLATION OF BULLETIN. 


dU = United States Weather Bureau. 

01662 - Nt. Johns, burometer, 30.16 wind direction, S.W. wind force, 2 
: 00663 = Svdney, - 30.06 P S.W. m 3 
FP 98821 — Father Point, = 29.88 i N.E. a 7; l 
ML 95427 - Montreal, " 29.54 z N.E. B 7 
T @5846 -- Nantucket, T 29.58 - S.E. js 6 
NY 93258 — New York, A 29.32 a S. a 8 
DB 92888 - Breakwater. 5 29.28 e N.W. js 8 
LB 95612 .: Lynchburg, 35 29.56 a N. vs 2 
CH 94216 = Cape Henry, os 29.42 » N. - 6 
H 94645 = Hatteras, d 29.46 is S.E. P 5 
AV 98282 — Asheville, " 20.82 a N.W. x 2 
C 96682 = Charleston, mn 29.66 Re N.W. $5 2 
B 000661 Bermuda - 30.06 " - S.W. - 1 


The second part of the bulletin is always in plain language and requires no translation 


The locations of the regular observation stations maintained by the Weather Bureau cover 
the area of the continent, the Gulf of Mexico, and a part of the Caribbean Sea ; there 
are also Canadian stations. Key letters are indicated for stations reports from which are 
given radio distribution. These reports, supplemented by others picked up from vessels, 
can be used in the production of a quite comprehensive weather map, which will be of 
much value to navigating officers. Observations radiographed from vessels are in a code 
prepared by the Weather Bureau for '' Vessel Weather Observers,” and are easily translated 
by the use of that code. 


DISTRIBUTING STATIONS. 


The following is a list of Naval radio stations from which distributions are made, and the 
composition of the bulletins distributed by them :— 
Arlington, Pa.——Sending. time, a few minutes after 0300 Greenwich mean time. 
Wavelength 2,500 metres. Beginning June Ist, 1921, a wavelength of 2,650 metres will 
be used in place of 2,500 metres. 
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Observation stations contained in first 
part and code letters. 


Second part of bulletin. 


St. Johns, Newfoundland - - J | Winds off Atlantic coast north of Sandy Hook. 
Sydney, Nova Scotia - - -5 Winds off Atlantic coast, Sandy Hook to Hatteras. 
Fatner Point, Canada- - - FP | Winds off Atlantic coast, Hatteras to Florida Straits. 
Montreal, Canada - - - ML | Storm warnings, Eastport, Me., to Key West, Fla. 
Nantucket, Mass. : - -T | Location and expected direction of movement of storm-centre 
New York, N.Y. - - - NY | affecting Atlantic coast. 

Breakwater, Del. - - - DB ; All hurricane warnings and advices. 

Lynchburg, Va. - - - - LB 

Cape Henry, Va. - - - CH 

Hatteras, N.C. . - - - H 

Asheville, N.C. - - - - AV 

Charleston, S.C. - . -C 

Bermuda - - - - - B 

Atlanta, Ga. - - - - AT 

St. Louis, Mo. $ - - SL | 

Little Rock, Ark. - - - LR | 

Nashville, Tenn. - - - - NV 

Duluth, Minn. - - - - DU 

Marquette, Mich. - - -M 

Chicago. Ill. : - - - CH 

Detroit, Mich. - - - - D 

Buffalo, N.Y. $ - - - F | 

Cincinnati, Ohio - - - - CN | Period covered by forecasts, 24 hours beginning at 0500. 


This station broadcasts about 1700 Greenwich mean time, all storm warnings issued 
in the forenoon for the Atlantic coast and Great Lakes; also broadcasts at night (during 
the season of navigation on the Great Lakes) the same bulletin distributed by the Great Lakes 
station and at approximately the same hour. 

Key West, Fla.—Sending time, a few minutes after 0300 Greenwich mean time. 
Wavelength 1,500 metres. 


Observation stations contained in first 


part and code letters. Second part of bulletin. 

| | 
Hatteras, N.C. - - - .H Winds off Atlantic coast, Hatteras to Key West. 
Charleston, S. C. - - - € Winds over east Gulf of Mexico (east of longitude 90°). 
Jacksonville. Fla. - - - JA | Winds over west Gulf of Mexico (west of longitude 90°). 
Miami, Fla. - - - - MI | Winds over Caribbean Sea (west of longitude 73°) and Windward 
Key West, Fla. - . - - K Passage. 
Pensacola, Fla. - - - - P Storm warnings Hatteras to Key West and for Gulf of Mexico. 
Burrwood, La, - - - - BW | Location and expected movement of storm-centres affecting 
Galveston, Tex. - - - - GV Atlantic coast south of Hatteras and Gulf of Mexico. 
Brownsville, Tex. : . - BV | Storm warnings Gulf of Mexico, Key West to Brownsville. 
Fort Worth, Tex. - - - FW All hurricane warnings and advices. 
Kingston, Jamaica  - - - KN 
Turks Island - - - - TI 
Havana, Cuba - - - - HA 
Guantanamo Bay, Cuba - - GO 
Swan Island - - - - SI 
San Juan, P.R. - - - - SI Period covered by forecasts, 24 hours beginning at 0500. 


Point Isabel, Tex.—Sending time, 0500 Greenwich mean time. Wavelength 
2,350 metres. 
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AN UNUSUAL OPPORTUNITY 


for discriminating buyers 


. PRICE 


Complete as illustrated 


30/- 


PRICE 


Complete as illustrated 


30/- 


TRANSFORMERS (Special Type), with condenser in parallel with primary winding. 
Strongly made. Mahogany Cased 


Weston Motor 


|  Accumulators 


Interrupters Fuller Blocks, single | 
As used on Wilson . Cells 15/- each | 
Transmitters, for interrupt- i | 
ing circuits at high speed 10 volt Sets in cases, 
and producing a clear 70/- 
note ....  50O/- each. 

3 adici: bi We have largestocks | 
30/- each. of Accumulators of 
Ke all types. | 


Dennis Detectors 
Multiple Crystal Type 
4/6 each. 


Send for Lists 


Voltmeters 


WESTON, mounted 0-30 v. ... 50/- each 
JOHNSON & eG ue 5” dial, 0-150 v. 


/= each 
Pocket Size. 0-6 v. .. 44/6 each 


ALL ABOVE APPARATUS IS SENT POST FREE 


TRADE ENQUIRIES SOLICITED 


6 volt, 90 A.H. | 
Chloride in teak | 
cases 90/- | 


| 
|l 


Send for Lists 


Wires ARNOLD, MACK & CO. Phese 
EXONERATOR" 14, SUN STREET, FINSBURY SQUARE ^ >. 


AUGUST 20, 1921. 


LONDON, E.C.2 


xiii 


Please mention the Wireless World 


SUPER-SENSITIVE 


“BROWN” RADIO PHONES 


Latest Improved Adjustable Reed and Diaphragm Types SBCESS 
TYPE A, LIGHT WEIGHT—10 ozs. Yo 320 ohms 


THE MOST COMFORTABLE AND MOST £2 18/- 
SENSITIVE PHONES IN THE WORLD. To 4,000 ohms 


As used by the British Admiralty. : Tobe obtained from all Dealers. po 
To 8,000 ohms 


ANY RESISTANCE UP TO 8.000 OHMS FROM £3 Bile 
Carriage Paid. 


STOCK. UP TO 24.000 OHMS TO SPECIAL ORDER 


Sole Manufacturers : 


S. G. BROWN, Ltd., Victoria Rd. N. Ácton, London, W.3 CORDS 5/6 extra. 


Telegrams: "SIDBROWNIX LONDON." Telephone: CHISWICK 1469 


RELMAG « SUPER RELM LATHES 


(Just the thing for the Wireless Enthusiast) 
Strong, well designed, and above all— Accurate, 
4i° CENTRES, BACK CEAR. SCREWCUTTINC. ETC. 

We are at present offering these well- 
known machines at reduced prices. 
DELIVERY FROM STOCK. 
INSPECTION INVITED. 


CHELTENHAM LATHE WORKS 
86 AGRE LANE, BRIXTON 


illustrated Lists on Application. PHONE BRIXTON 2001. LONDON, S.W.2 


Wireless Constructional Sets of Parts 


(easy to assemble). 


These are made with all drilling and tapping done, polished mahogany cabinets, ebonite panels fitted, valve holders and 
fil. res. fitted, variable condensers built, ready to fit in, inductance coils wound and tapped, and all difficult work done. 
Wiring plan and full instruction sent with each set of parta. 


No. 1.—THE “FELSTEAD” Sct of Parts. A Valve Receiving Set, 200 to 2,800 metres, consists of Reactance Tuner 
parts, 22-plate condenser, grid leak, condensers, valve panel parts, all instructions and wiring plan, 50. 
Made up complete, and tested on our own acria!, 70 -. 


No. 2.—THE "SIMPLEX" Cabinet Valve Set. 500 to 5,000 metres—consisting of polished cabinet, ebonite panel, 
41-plate condenser, inductance and reactance, terminals, etc., wiring plan and instruction, 70 -. 
Made up and tested on our own aerial, 90;-. 


No.3.—THE "ATLANTIC" 3-Valve Receiver and Amplifier — with resistance capacity and low frequency coupling— 
$00 to 18,000 metres. Consists of large polished mahogany cabinet, ebonite panel. fitted 3-valve holders, 43-plate 
condenser, ready-built inductance coils and reactance wound, series parallel switch parts, all fixed condensers, 
leak, etc., wiring plan and instruction. Set of parts, 125-. 

Made up and tested on our aerial, 175;-. This set receives weak as well as strong signals on indoor aerials. 


OTHER ITEMS YOU WILL LIKE. 
THE "COMPACTUM " TUNING COILS.—Set of seven, 200 to 25,000 metres, 12.6. 
VARIABLE CONDENSERS, ready built to put in your own sets—-0oo2, 10/8 ; -0005, 19/8; -0007, 98 '- ; -o01, 27,8 ; 0015, 88 -. 
SHORT-WAVE H.F. TRANSFORMERS, with plugs, 126. L.F. TRANSFORMERS, 19 6. 
REACTANCE TUNERS.— 200 to 1,800 metres, 38'-; 500 to 3,000 metres, 42 -. 


Get our Bargain List — It’s Free. 


AMATEUR SUPPLIES ASSOCIATION, veonne. tonvon. sw. 
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DISTRIBUTION OF WEATHER FORECASTS 


Observation stations contained in first 
part and code letters. 


| Second part of bulletin. 


Key West, Fla. - - . - K Winds over east Gulf of Mexico (east of longitude 90°). 

Tampa, Fla. - - - - TA | Winds over west Gulf of Mexico (west of longitude 90°). 
Pensacola, Fla. - - - .P Winds over Caribbean Sea (west of longitude 73?) and Wind- 
Mobile. Ala. - . - - MO ward Passage. 

Burrwood, La - . . - BW | Sterm warnings for Gulf of Mexico, Key West to Brownsville. 
Galveston, Tex. - - - - GV | Location and expected movement of storm-centres affecting 
Corpus Christi, Tex. - - - CC Gulf of Mexico. 

Brownsville, Tex. - - - BV | All hurricane warnings and advices. 

Kingston, Jamaica  - - - KN 

Swan Island - - - - SI Period covered by forecasts, 24 hours beginning at 0500. 


Great Lukes, Ill.—Sending time, shortly after .0300 Greenwich mean time. Wave- 
length 1,500 metres. 

Distribution is made from this station only during season of navigation on the Great Lakes, 
approximately April 15th to December 20th. 


Observation stations contained in first ! 
part and code letters. | 


Second part of bulletin. 


! 


Duluth, Minn. - . - - DU Forecasts for upper Lakes (Superior, Michigan, and Huron). 
Marquette, Mich. - - -M Forecasts for lower Lakes (Erie and Ontario). 

Saulte Ste. Marie, Mich. - - U Storm warnings for upper and lower Lakes. 

Green Bay, Mich. - - -G Location and expected movement of storm-centres affecting 
Chicago, Ill. - - - -C the Lakes. 
G 
L 
D 
F 


Alpena, Mich. - 2 " E 
Detroit, Mich. - > : : 
Cleveland, Ohio - " 2 d 
Buffalo, N.Y. . " 2 E 


H 
Grand Haven, Mich. - - - GH 


V 
Period covered by forecasts, 24 hours beginning at 0500. 


All storm warnings issued in the forenoon for the Great Lakes also are distributed from 
this station about 1700 Greenwich mean time. 

San Juan, P.R.—Sending time, 0200 Greenwich mean time. Wavelength 
600 metres, damped oscillation first, followed immediately by 5,250 metres, continuous wave. | 

Distribution is made from this station only from June to November, inclusive. 


Observation stations contained in 


part and code letters. Second part of bulletin. 


San Juan, P.R. - - - - SJ All hurricane warnings. 


St. Thomas, Virgin Islands- - ST In the absence of a tropical storm the following words will be 
Basseterre, St. Kitts - - - BT sent each day “ Weather normal." 

Roseau, Dominican Republic - RS 

Bridgetown, Barbados - BB 


Santo Domingo, Dominican Re- SD 
public. 
Puerto Plata, Dominican Republic SL 


Castries, St. Lucia - 3 - LU 
Willemstadt, Curacao - E: - W 
Port of Spain, Trinidad  . . PS 


Hurricane warnings also will be broadcasted from this station at 1500 Greenwich 
mean time, or as soon thereafter as possible. 
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QUESTIONS AND ANSWERS 


NOT E —This section of the magazine ia placed at the disposal of all readers who wish to receive advice md 


information on matters pertaining to both the technical and non-technical sides of wireless work 


Readers 


should comply with the following rules.—(1) Questions should be numbered and written on one side of the 
paper only, and should not exceed four in number. (2) Queries should be clear and concise. (3) Before sending 
in their questions readers are advised to search recent numbers to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) <All queries must 
be accompanied by the full name and address of the sender, which is for reference, not for publication, Queries 
will be answered under the initials and town of the correspondent, or, if so desired, under a ** nom de plume.” 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. 


G.R.G.(Marlborough).— (1) The diagram sub- 
mitted is correct, except that the condenser A 
should be connected across the secondary of the 
loose coupler, instead of in series with it. 

12) Condenser A = (0-0006  mfds., resistance 
R — 3 ohms. 

(3) We are afraid not. "The expense of remaking 
and, in particular, re-pumping a valve hard makes 
the repair of burnt out valves not commercially 
practicable at present. 

F.W.L. (Shoreham).—(1) Yes. 
8” by 5”, of No. 24. 
with two or three tappings on each. 

(2) L might he 9” by 6”, of No. 22. 

(3) and (4) Not satisfactorily, as you would 
get too much hum in the telephones. 

H.H. (Stockton). - (1) For the inductance you 
ask for vou will require, approximately, 25 turns. 

(2) Yes. 

(3) We cannot say without a sketch of your 
apparatus. In general this may be done if this 
point has been kept in mind in designing the 
components; but if no care has been taken to 
arrange this, it is not always possible without short- 
circuiting the H.T. battery or rearranging the 
connections. 

(4) The filaments may generally be connected 
in parallel in this way: but care should be taken 
before this, that doing so does not short the battery. 

X.X. (Leicester). (1) See Fig. 2, page 247, 
of July 19th, 

(2) Iron core, of thin wires, total thickness 
about !". H.R. winding 3 oz. of No. 42. L.R. 
winding. 4 oz. of No. 32. Length of transformer 
about 3”. 

(3) Usually almost. immaterial, 
which works best in your own case. 

(4) Quite suitable. 

F.N. (Oldham).— (1) A sketch to be of much 
use to us should show us the essential wiring 
connections of all parts rather than the actual 
shapes of the different pieces of apparatus. From 
this point of view your sketch, though beautifully 
drawn, is not very helpful. However, your 
telephones appear to be in parallel with the erystal, 
this alone is sufficient to explain lack of results. 
There may be other faults. We should recommend 
vou to trace out the connections very carefully, 
sketch them out in simple diagrammatic form, and 
then compare them with various sketches of similar 
circuits that we have given recently. 

H.J.M. (Rochester).—(1) A suitable set is 
described in numbers 23 to 26 of the last volinme. 

(2) Yes, at 6d. each, plus postage. 

(3) There is much information of this nature 
given throughout the whole of the volume referred 


L, might be 


Try, and see 


R could be 4” by 3”, of No. 22, 


to above. We do not know of any other book 
very suitable. 

(4) This is rather difficult to say. It depends, 
for instance, on how much of the parts you can make 
yourself. If vou make practically everything 
yourself which is possible to an amateur, the cost 
will probably be in the neighbourhood of £3, 
inclusive. 

*“VEE’’ (Tooting). (1) No alterations will 
be necessary except such structural ones as are 
necessitated by the different shape of the valve, 
except that the H.T. voltage should be raised to 
about 60 volts. 

(2) No grid condenser is shown because the set: 
is designed with a view to use without one. 

(3) L.R. telephones, with a transformer, are 
nearly always desirable with a valve set. In this 
particular set. it is almost. immaterial whieh is 
used. 

(4) It will receive telephony efficiently, and we 
know that it has received the Dutch concerts 
successfully in the neighbourhood of London. 
This, however, is a pretty severe test for a one-valve 
receiver, and will need considerable skill in con- 
struction and manipulation, and you must not be 
surprised if you are not successful. 

E.T.M. (Wimbledon).—(1) With a voltage 
operated detector such as a crystal best results are 
obtained when the inductance is a maximum and 
the capacity a minimum. At the bottom of the 
condenser the capacity is exceedingly small, and, 
consequently, you obtain stronger signals than with 
a smaller inductance and more capacity. Set 
the condenser at minimum and tune on the in- 
ductance by means of a temporary lead and a pin. 

(2) There are several types of relay, some of 
which require an additional transformer. We do 
not know which your type is. 

S.V. 79 (Dover). (1) We have no definite 
information, but this is probably a two circuit 
crystal receiver, with a switching arrangement 
to connect the crystal and telephones across either 
the A.T.I. or the secondary inductance. 

(2) It probably has two terminals marked valve, 
by means of which it is possible to connect an 
amplifying detector across the secondary in- 
ductance, but this would not he suitable for the 
reception of C.W. unless a separate heterodyne 
were used, or a reaction coil provided to couple 
into the secondary inductance. 

R.A.E.J. (Putney).—(1) The design of an 
efficient receiver for 300- 30,000 ms, is beyond the 
scope of these columns. You will do well to try 
the slabs advertised in the July 9th issue of The 
Wireless World. 

(2) Telephony will be obtained on 900 ms. 

(3) 1t would probably take about 2lbs. of wire. 
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169060 to 1921 


The Experience 
of twenty - five 
years is embodied 
in present-day 
MARCON I 


APPARATUS 
€^ EQUIPMENT 


MARCONIS WIRELESS TELEGRAPH CO,LID. 
MARCONI HOUSE, STRAND,LONDON,WC.2: 
Phone: CITY 8710. Cables: EXPANSE, LONDON. 
Telegrams: EXPANSE, ESTRAND, LONDON. 
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WIRELESS 


Equipment of the 

very latest pattern for 

Passenger, Cargo and 
other vessels supplied 
installed and operated 
under Rental and Service 
Agreements, or Sald outright, 
with service if preferred 


Special equipment suitable for vessels of 
very small tonnage on advantageous terms 


The MARCONI INTERNATIONAL 

COMMUNICATION COMPANY D 
MARCONI HOUSE, STRAND, LONDON. W.C.2: 
Phone: CITY 8710. Cables: THULIUM, LONDON. 
Telegrams: THULIUM, ESTRAND, LONDON. 
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QUESTIONS AND ANSWERS 


ej - ^ 
CXUIDCS 


Fig. }. 
C.E.G.B. (Kensington).—(1) See diagram, Briefly, since you have the amplifiers, you had 
Fi better put one L.F. magnifier after the H.F., and 


1. 
Q It will be less trouble, and the results will 
be almost as good if & single wire aerial the full 
length is used. 

(3) No. 

(4) Do not use the 0-008 mfds. condenser across 
the reaction coil. Connect 0-002 míds. across the 
transformer winding in the reaction circuit instead. 
On the 4’ frame use 40 turns of No. 22, and make 
a frame about 1’ square for the reaction. Wind it 
with about 100 turns of No. 24. With a frame 
aerial you will probably get better results with 
2 H.F. magnifiers and a rectifier, instead of 1 H.F. 
and 1 L.F. magnifier. 

PERPLEXED (Newcastle).—(1) The symp- 
toms are rather puzzling. They do not appear 
explicable in terms of low frequency induction, 
as from electric light or power leads. We are 
inclined to think the noise is due to intermittent 
oscillation at critical reaction settings due to the 
absence of a condenser across the telephones, and 
possibly the presence of a small leak across the wind- 
ings of the telephones. Introduce a condenser, and 
if this does not cure the trouble write us again, in 
particular mentioning whether you can change the 
pitch of the roar by altering the tune of the set. 

R.W.J.P. (Greenwich).—(1) A 12" with two 
V24's is no good at all. Make a 4’ frame and wind 
with about 50 turns of No. 24, with several tappings. 
Use three valves at least. 

(2) Reactance coil 1’ square, wound with 100 
turns of No. 24. 

(3) Several diagrams have been given recently. 

(4) You may get 600 ms. on the 4' frame on one 
of the tappings, if it has no '' rejector " effect for 
this wavelength. If it has, alter the winding 
slightly. 

H.G. (Forest Hill).—(1) There are no reliable 
fornule available for accurately calculating the 
inductance of the lattice coils. 

(2) You omit to mention the diameters of the 
fixed and moving formers of your coupling unit. 

(3) The number of turns must be experimentally 
determined. 

A.C.B. (Valparaiso).—Your question is not 
very clear, but apparently you wish for a full 
treatment of the problem of inker reception, 
at the same time telling us that any reference will 
be of no use to you. We think that with further 
consideration you will realise that this would involve 
more space than we can spare in these columns. 


introduce a P.O. relay, preferably of high resistance 
windings, in the plate circuit of the last L.F. valve. 
This relay can be used to operate a Morse inker 
in the well-known wire telegraphy manner. You 
can try using both your L.F. amplifiers if you wish 
to, but you will very likely get trouble from too 
much L.F. amplification if you do. 

F.D.C. (Bristol).—(1) You may have a 
difficulty in making a 200 m. valve set oscillate, 
especially if the circuit used is that given in Fig. 1 
in the article in question. Better results will 
probably be given with & separate reaction coil. 
Try & 5 cm. former wound with 5 cms. of No. 20. 
Separate reaction coil should be 4 cms. diameter, 
wound for 5 ems. with No. 20. 

(2) The power input to a valve is usually taken 
to be the input to the anode circuit, i.e., anode 
volts X anode current. Therefore, for a voltage 
of 100 a power of 10 watts would be given by a 
current of 100 milliamps. In practice, if small 
valves of receiving type are used, giving a plate 
current of 5—10 milliamps each, a good number 
would be required to give the full 10 watts allowed. 

(3) Probably about 5 miles telephony and 15 
miles C.W. 

(4) No, it will not work satisfactorily. Use a 
buzzer, buzzing through a transformer in the grid 
circuit. 

BILLI (Melton Mowbray).—(1) and (2) The 
circuit of Fig. 2, page 247, July 9th issue, will show 
you about the best type of circuit for the purpose, 
and also how to connect the batteries. 

(3) We doubt if you will have room for anything 
else useful. 

(4) You should be:able to get fair results, but 
they are not likely to be very strong. 

J.M. (Edinburgh).—(1) The width of the gap 
should not be more than 1/64”. The size of the 
plates is unimportant, provided they are reasonably 
robust. 

(2) Yes, if of good design. 

(3) Either is quite good, but that given in the 
March issue is probably cheaper to make and 
somewhat more efficient. 

(4) The tikker can be used in place of the 
crystal. 

A.C.M. (Woolwich).— The complete Brown 
relay consists of two parts. the relay proper, and 
& transformer unit. We cannot decide from your 
sketch and letter whether you have both of these 
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or only the transformer unit. The relay is of very 
special construction and is intended for the ampli- 
fication of very small currents, such as the speech 
currents in a telephone line. The instrument can 
be used in place of or after a L.F. amplifier, but 
is rather ** flukey " in action and difficult to adjust. 
It will give an amplification of about 20 times, 
but it needs fairly strong signals to work it. The 
transformer unit alone is of very little use. The 
three pairs of terminals are for input. output and 
local battery. 

S.E.B. (Stroud Green).—We should recom. 
mend you to get a book, such as Bangay's '' Ele- 
mentary Principles," and thoroughly master that. 
At the same time, study descriptions of apparatus 
and methods of making it in The Wireless World, 
and join & wireless club in your neighbourhood. 
The minimum cost of a licence is 10s., and of a set 
made by yourself from £2 to £3. In making a set 
be content with a simple crystal set to begin 
with. 

W.G. (Bridgnorth).—(1) There does not 
appear any reason why your set should not work 
provided that the proportions of the parts are 
about right. About this we can say nothing, as 
you give us no information. The noises you mention 
point to the valve being all right and properly 
connected. If the condenser marked “ large " has 
& capacity greater than 0-001 míds., results will 
be poor. A potentiometer is not required with a 
set of this type, and is in any case shown wrongly 
connected in your diagram. 


YOUNG SPARKS (Bolton).—(1) The circuit 
is quite unusual, but should work if you keep the 
capacity of the variable condenser small—say, 
0:0005 mfds. If you have any tuning troubles, or 
do not like the results obtained, try one of the 
normal circuits as given frequently in these 
columns. 

(2) Quite satisfactory up to about 1,500 ms. 

(3) Blocking condenser may be about 0-002 
mfds. Telephone transformer may have windings 
as follows: H.R. winding, 3 oz. of No. 44; L.R. 
winding, 6 oz. of No. 30. 


GREEN "UN (Peckham).—.(1) Use of a 
waterpipe earth does not involve extra risk from 
lightning. If the aerial does get struck the pipes 
will very likely get damaged, but so they would if 
the house were struck in any case. Moreover, an 
aerial has to a certain extent the property of a 
lightning conductor in minimising the likelihood 
of & stroke. 

(2) Yes. 

(3) Screening from any direction tends to weaken 
signals. In your case signals from the directions 
of the ends of the aerial will probably be weakened, 
and signals from the sides very little affected. 


R.C.S. (Bath).—(1) The set will do very nicely 
if you wind the aerial former with No. 22 instead 
of No. 36. The tuned circuit condenser might with 
advantage be somewhat smaller. 

(2) About 5” x 3” of No. 28. 

(3) Generally speaking, increase of size lessens 
the amount of tuning inductance or capacity 
needed ; but in special cases, as for instance, when 
the capacity of an aerial is reduced by raising it, 
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a small effect in the opposite sense may be obtained 

(4) Very doubtful at such a distance. 

F.O. (Romford).—If your set will receive 
C.W. and spark corrected, there is absolutely no 
technical reason why it should not receive tele- 
phony, for which the adjustments should be the 
same as for spark. Make sure that the reaction 
coupling is weakened sufficiently to prevent the 
set from oscillating. It is quite useless to give us 
the sizes of the plates of & condenser without 
specifying the material or thickness of the di- 
electric. 


MARCONI INTERNATIONAL MARINB 
COMMUNICATION COMPANY, LTD. 


The balance sheet and profit and loss account 
for the year ended December 31st, 1920 indicates 
that the Company's business during the past year 
has continued to show expansion. The gross 
revenue amounted to £933,567 12s. 6d., as com- 
pared with £772,018 16s. ld. in the preceding year. 
The increase is due in substantial part to higher 
remuneration paid to the telegraph operators, 
from which the Company does not derive profit. 
The profit amounts to £117,570 Bs. ld., as compared 
with £198,141 5s. 2d for the year 1919. The 
reduced profit is due very largely to exceptional 
cireumstances. In common with all other businesses, 
there has been a substantial increase during the 
past year in all working costs, including material, 
clerical salaries, travelling, stationery, etc. Under 
normal conditions the increased cost of working 
would have been more than counterbalanced by 
the greater volume of business. 

On June 30th last the capital represented by 
Government securities and moneys abroad had 
appreciated and the loss substantially diminished. 
A considerable amount was brought forward from 
the preceding year to the credit of profit and loss 
account and after making adequate allowance, as 
the directors are advised, for Excess Profits Duty 
and Corporation Profits Tax, a substantial balance 
remains. 

The Directors recommended a final distribution 
of 10 per cent., which, together with the interim 
dividend of 5 per cent. paid in January last, makes 
a total of 15 per cent. for the year. During the 
year under review 1,414 debentures of a par value 
of £28,280 were redeemed. 


SHARE MARKET REPORT. 


Dealings in the Wireless Group have been very 
dull during the past fortnight. Prices throughout 
show a slight depreciation. 


Prices as we go to press, August llth, are :— 


Marconi Ordinary .. .. .. £2 0 0 
s Preference.. .. .. £2 0 0 
$i Inter, Marine .. .. £1 3 7% 
" Canadian .. .. .. 6 6 
Radio Corporation of America :— 
Ordinary .. .. ee œ. 8 9 
Preference .. .. ee «+ 9 9 
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BURNHAM & CO. rioxss: 


MANUFACTURERS OF WIRELESS APPARATUS 
THE BURNDEPT II RECEIVER (optional single note magnifier) 


ran HIS is of original design, and is in eflect a single valve receiver to which can be added by the movement of a single key 

switch a note magnifying valve and transformer, thus allowing very weak signals when tuned in to be sufficiently strongly 
magnified so as to be easily read. This set is also fitted with a telephone transformer so that low resistance telephones shall 
be used, this being the correct practice, but extra terminals are so arranged that the receiver can be connected if desired 
with a further amplifier for working loud speaker, printer, etc., while the low resistance telephones are in use, thus allowing 
the careful tuning of the auxiliary apparatus. A Federal transfc.mer (the best audio frequency made) is used for magnification 
so that the maximum of absolutely clear magnification of signals and telephony results. Used with a Burndept coil-holder 
(which can be fitted on the side of the instrument case if desired), a set of Burndept coils, and a Burndept vernier condenser, 
a perfect All-Wave receiver is created—second only to the BURNDEPT ULTRA III. 


PRICE— 


PRICE— A 23 Nigro 
£12 10 O * MEE A In polished walnut case, including 
In polished walnut case, including NN l phone transformer. 


"phone transformer. 


BURNDEPT VERNIER 
CONDENSER £3 30 


Low hac waist Revers n 
ohms (Reconditioned & Guarantee Coil holder (mounted on set if 
Em : | EMI required) £1 15 O 
Valves (M.O.V.) — Two specially * T n mae | i : 
paired £2 16 6 erc aen Set pP ide on plugs 
Size 11x91*x 4" 


ESTIMATES GIVEN FOR THE ERECTION OF COMPLETE STATIONS FOR TRANSMISSION 
AND RECEPTION — WITH GUARANTEED RESULTS — COMPLETE INSTALLATIONS WITH FULL 
INSTRUCTIONS FOR ERECTION CAN BE SUPPLIED IN A FEW DAYS FROM RECEIPT OF ORDER 


COLONIAL AND FOREIGN ENQUIRIES INVITED 


LONDON ;z»:: 19 HAND COURT, HIGH HOLBORN 


WESTON 


STUDENT'S 
GALVANOMETER 


5 On oh 
umm», 


Model 375 Galvanometer 
is a moving coilinstrument 
with a uniformly divided 
scale 2:35 inches long. 


Its resistance is approxi- 
mately 29 ohms and the 
current required for a 
millimeter ( 1 scaledivision) 
deflection 1s 20-25 micro- 
amperes. 


WESTON ELECTRICAL INSTRUMENT CO, LTD. 
(B Audrey House, Ely Place, Holborn, E.C. 


Telepbone: HOLBORN 2029. Telegrams and Cables: " PIVOTED, LONDON” 


Having purchased the entire stock of NEW 
TOWNSHEND WAVEMETERS from the Govern- 


ment, I am now in a position to supply these | 


OFFER TO THE TRADE 
| 


valuable instruments at an exceptionally low price 
(calibrated 300 to 4000 metres). 


ALSO UNCALIBRATED TOWNSHEND WAVE- | 
METERS at a much lower price. These make 
excellent Short Wave Variometer Tuners. | 


Full particulars and diagram of connections on application. l 


ALL WIRELESS GEAR IN STOCK | 


——— 


L. McMICHAEL, 


Providence Place, Kilburn, N.W.6 | 

Telephone - - Hampstead 1261. | 

SEPTEMBER 3. 1921. Please mention the Wireless World | 

“y Digitized by Google | 
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THE DESIGN OE TUNING COILS—II. 
By PuriLiP R. Coursey, B.Sc., F.Inst.P., A. M.I.E.E. 


N the issue of The Wireless World for 

June 25th, an article was published describ- 
ing * A Simple Method of Designing Tuning 
Coils °” in which a modification of Nagaoka’s 
formula was given for simplifying the problems 
of designing coils to have given inductance 
values, as distinct from the cases in which the 
dimensions of the coil are given and it is 
merely desired to calculate its inductance. 
The factors there tabulated were calculated 
for the “inch” unit—v.e., all dimensions 
should be in iNcuHEs and the inductance 
values in microhenries for using the formulz 
and tables correctly. 

As, however, some workers may prefer the 
CENTIMETRE as the unit of measurement, it 
may be of use to reprint this table giving 
appropr ate figures for this case. Such a table 
of factors is set out below, the formulz for 
use in connection with it remaining the same 
as in the earlier article, viz.:— 

L = Dni (for use when the diameter 
= 1*(is a known dimension 


3,2; ; {for use when the length is 
and L = Pk, ja known dimension 
where we have written kh, and k, to 
represent the revised factors for centimetre 
units of measurement, corresponding with the 
factors k, and k, for inch units as used in the 
earlier article. 

In these formulz, 
L — inductance of coil in microhenries, 
D = mean diameter of coil in. cms. 


| — axial length. of coil in cms. 
n — number of turns per centimetre length 
of the coil. 

The method of using the formule and 
table remains the same as has already been 
described. The values of k,’ and k,’ given in 
this table have also been plotted out on 
logarithmic scales in Fig. 1, so as to enable 
their values to be read off for intermediate 
values of l/D. 

In order to render the use of this table and 
diagram quite clear the following numerical 
examples may be noted which are given for 
each of the four possible cases that are likely 
to arise, corresponding with the four cases 
already discussed in conjunction with the first 
table. 


NUMERICAL EXAMPLES. 
Example (1) i 
Given : Coil diameter = 24-5 cms ; 
number of turns per centimetre length 
of coil = 12. Inductance required 
== 6,300 microhenries, to find the necess- 
ary length of coil. 
We have, 
Lt L 6300 
1 D8n? 3455 x 144 
= 0-002975. 
Hence referring to the curve, or 
looking up in the table opposite 29-79, 
(= 0-002975 x 10,000), we find that 1/D 
= 0:55. But D = 24:5, 
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Hence J must be = 0-55 x 24-5 We have, 
= 13-5 cms. (approx). p Lo 53805 
Example (2) | Bg 1393 x 12? 
Given: Coil length = 13-5 cms., number = 0-01091. 
of turns per centimetre length of coil Hence, by reference to the curve, or 
— 12, and inductance required = 3,865 looking up 109-1 (= 0-01091 x 104) in 
microhenries, to find the required dia- the table, we find that //D = 0.75. 


meter of the coil. Therefore D = 13-5/0-75 = 18 cms. 


TABLE OF FACTORS FOR USE WHEN ALL DIMENSIONS ARE IN 
CENTIMETRES. 


Ratio l/D. k, x 104. k, x 104. | Ratio l/D. 


 ——  —— —— | —— ÓMM MÀ ——] €—M MM M —ÀM——Á——— M — — M —— M ———— MÀ 


0-01 0.03450 ` 34500 1-00 67-95 67-95 
0-015 0-07190 21304 1-50 114-0 33-77 
0-02 0-1206 15080 2-00 161-5 20-19 
0-03 0-2485 | 9183 9-50 209-6 13-42 
0-04 0-4130 ` — 6451 3.00 257-9 9.554 
0-05 0-6050 | 4840 3-50 307-8 7-178 
0-06 0.8373 . 3876 4-00 355-9 5.541 
0-07 1:092 ^ — 3185 4-50 405-5 4-349 
0-08 1-373 2681 5.00 454-0 3.623 
0-09 1-641 2305 5.50 502-7 3-028 
0-10 2.0060 ^ 2006 6-00 552-0 2-555 
0-15 3.9008 | 1213 6-50 601-7 2.192 
0-20 6-313 789-3 7-00 650-7 1-892 
0-25 9-016 — 577-2 7-50 700-3 1-656 
0-30 11:99 ` 443-4 8-00 749-4 1-463 
0-35 15-27 356-0 8-50 798-6 1-300 
0-40 18-63 . 291-0 9-00 847-2 1-162 
0-45 22-25 244-2 9-50 897-3 1:047 
0-50 25:93 — 207-4 10-0 946-4 0-9464 
0-55 29-75 178-7 15:0 1440 0-4265 
0-60 33-52 155-2 20-0 1933 0-2416 
0-65 37-72 137-4 25-0 2426 0-1553 
0-70 41-94 122-3 30-0 2919 0-1081 
0-75 46-05 109-1 35-0 3414 0-07960 
0-80 50-39 98-17 40-0 3908 0-06105 
0-85 5462 —— 88-94 45-0 4401 0-04831 
0-90 58-75 80-79 50-0 4895 0-03914 
0-95 63-48  — 14-04 


All values of k; and k; in this Table must be divided by ten thousand to obtain 
inductance in microhenries. This division has been carried:out in the plotting of the 
curves in Fig. 1. 
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Example (3) 


Given: Coil diameter = 10 cms., coil 
length = 10 cms., required value of 
inductance = 2,000  microhenries, to 


find the necessary number of turns per 
centimetre length of the coil. 
We have I/D = 1, hence from table 
k,’ = 67-95 /10,000 
= 0-006795. 
"n= v DL/ Dk,’ = 17-16 turns per 
centimetre. 
Example (4) 
Given: Coil diameter = 10 cms.; coil 
length = 100 cms. ; number of turns 


per centimetre = 20, to find the 
inductance. 
We have l/D = 100/10 = 10; hence 


k, = 946-4/10,000 = 0-09464. 
Therefore inductance of coil is given by— 
L = Drk’ 
= 10? x 20? x 0-09464 
= 37856 microhenries. 
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As in the earlier article on this subject, it 
may again be emphasised that this method of 
calculation is only applicable to coils in which 
the radial depth (or winding thickness) of the 
coil is negligible compared with the coil 
diameter ; or in the case of basket or pancake 
coil , only to those coils in which the thickness 
is negligible compared with the depth and 
diameter of the coil. 


Correction.—In the earlier article on 
this subject published in the issue of The 
Wireless World for June 25th, 1921, it should 
be noted that in the second example on page 
194, the value of the inductance should be 
3742 microhenries in both cases where its 
value is mentioned, and not 3260 as there 
printed ; and in the table on page 193, the 
hgure on the sixth line up from the foot of 
the right hand column should be 0-3945. 
Part of this figure is missing in some copies of 
the magazine. 


THE DIAGNOSIS AND CURE OF AN OBSCURE CASE 
OF CONDENSER TROUBLE 
By 2AN. 


HE diagnosis and treatment of diseased 

radio-telegraphic components has always 
been a hobby of mine, from the rudimentary 
coherers of early days to the highly organised 
multi-valve complications of to-day. 

This bent of mine found ample and, let us 
hope, useful scope during the period of the 
" Great Conflict" in running a testing 
laboratory for one of the Government 
Departments. Here I investigated the 
histological peculiarities of the raw materials 
or tissues from which my future patients, the 
wireless instruments, were built up. 

Daily experience with my patients soon 
gave me a very intimate acquaintance with 
every screw, nut, and connection in their 
pretty little insides, and, of course, the power 
of quick diagnosis of such common ailments 
as ruptured inter-valve secondartes, simple 


disconnections, the last vielding readily to a 
process of cautery skilfully applied with a 
hot soldering iron. The really interesting 
and obscure “cases” involving prolonged 
experiment and delicate surgery must, I 
suppose, still be regarded as State secrets, 
even in these davs of relative peace; but 
they take perhaps a not unworthy place 
among the unrecorded battles fought and 
won. 

The object of this article is, however, 
something much more tangible and useful 
than mere generalisations, for I have just 
left the bedside of one of the most interesting 


of the numerous patients which are brought 


to my laboratory bv amateur friends. ‘This 
particular ‘‘case”’ considered in this article 
was a Mark III Trench Receiver, the aerial 
tuning condenser of which, although to all 


342 


CONDENSER TROUBLE 


appearance in perfect health, was suffering 
from persistent and evidently painful internal 
trouble. The symptom complained of was a 
grating, scratching, and horrible microphonic 
noise on all scale settings, sensitive to the 
slightest pressure on the turning knob. 

Experiment confirmed the owner’s state- 
ments, and as a case of chronic dust contact 
between the plates seemed to be indicated, an 
exploratory operation was advised and under- 
taken forthwith—suitable antiseptic precau- 
tions with tobacco being adopted, as is usual 
on such occasions. 

The patient, stripped of all superfluous 
clothing in the form of wire tentacles, was 
caused to assume a convenient if unusual 
inverted position on the bench, and the 
skilful application of a small screw-driver to 
the carefully hidden case screw enabled the 
cover to be removed and the plates to be 
inspected. They were found to be perfectly 
set and no trace of contact could be seen, but 
germs in the form of metallic filings and dust 
will make their unwanted appearance on the 
plates at times so to make certain, a patent 
pipe cleaner (nothing better for the job 
exists) was passed between the adjacent 
surfaces. | The machine was reassembled 
and tested. Result : as bad as ever ! 

After a short interval, devoted to language, 
the patient was again opened up, and this 
time the insulating bushes of the rotary 
spindle were removed, cleansed with a 
sterilised handkerchief, and replaced. At 
the same time the spiral connector joining 
the terminal to the moving plates was 
examined for continuity and found to be 
O.K. To make sure, a few H.T. cells, 
connected in series with a telephone head set, 
were applied to the condenser, while the knob 
was moved to all positions. Not the slightest 
indication of a short or of intermittent contact 
could be discovered. ‘Thinking that the 
trouble had been cured, the patient was again 
reassembled and tested. — Again the horrible 
noise developed just as badly as before, and 
I began to sit up and take notice, for the 
case was becoming interestingly obscure. 


I then had a lucid interval, and suddenlv 
thought of a possible cause of the trouble ; 
and as it is likely to occur in any machine 
having a condenser of this type, its explanation 
and method of cure may be helpful to owners 
of similar sets. 

The top of the brass spindle which carries 
the moving plates is squared, and engages 
with a small brass boss screwed to the under 
side of the ebonite scale. It is purely physical 
and is not intended to make electrical contact 
with anything. Now it so happened that the 
aerial end of the aerial tuning inductance 
was connected to the moving plates, and if, 
under these conditions and with the circuit 
oscillating, and with the knob and ebonite 
scale removed, you bring any tiny capacity 
such as an inch of No. 20 gauge copper wire 
suspended by a silk thread, into intermittent 
contact with the top of the brass spindle, you 
get at once the horrible grating noise in the 
telephones, exactly the same as those causing 
all the trouble. "The smallest capacity will 
produce the sounds, even a small domestic 
pin. It acts, of course, by producing tiny 
surges into and out of the fragment of wire 
or pin acting as a Capacity. 

Now that miserable little brass boss on 
the under side of the ebonite scale was acting 
exactly like the fragment of wire or the pin 
in our experiment, by making intermittent 
contact with the main spindle. 

The remedy was simple and obvious. The 
two wires joining the A.T.I. to the con- 
denser were reversed so that the spindle was 
at earth potential and the boss was caused to 
make good and permanent connection with 
the spindle. The result of the treatment was 
a complete cure. With the machine re- 
assembled vou can wriggle the spindle to 
your heart’s content, and there is not the 
slightest scratch or splutter. 


DUTCH CONCERTS. 


Those who are interested in the Dutch 
Concerts may be referred to the letter on 
this subject under Correspondence, p. 356. 


— 
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DESIGN 


OF A PANEL TUNER—WAVELENGTH 


RANGE 600 TO 3,500 METRES* 
By Lrzosanp H. Crowtnuer, A.M.I.E.E. 


N choosing the title for this paper, the 

author had in mind the designing of a 
tuner where all the component parts are 
mounted on a panel of insulating material, 
and thus completely and effectively insulated 
from earth and each other. There are 
many arguments in favour of keeping the 
various units separate, the chief being, per- 
haps, the’ facility for rearranging connections 
in order to try the many circuits possible in 
reception, particularly when using thermionic 


* Paper read before the Sheffield and District 
Wireless Society, on January 7th, 1921. 
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valves. Once a reliable circuit is found, 
however, it is desirable that the whole of the 
apparatus be mounted on a panel, and prefer- 
ably enclosed by a suitable containing box. If 
this be done, the many adjustments necessary 
for correct tuning can be effected quickly 
and with the minimum effort on the part 
of the operator. 


These remarks apply equally to the trans- 
mitting set, whether for spark or C.W. 
It is advisable here to state that it does not 
necessarily follow that, if certain results 
are obtained with the various instruments 
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Fig. 1. 
General Arrangement of Panel Receiving Tuner. 
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scattered about the work bench, the same will 
hold good when the instruments are mounted 
together on a common panel. ‘The reverse 
Is often the case, particularly with the valve 
detector portion of one's set, owing to capacity 
and inductive effects caused by the closer 
proximity of the connecting leads and instru- 
ments. 

However, in the tuner about to be described, 
no such preliminaries were possible, as the 
design was got out during the year 1917, when 
wireless experiments, as far as amateurs were 
concerned, were absolutely banned. At that 
time, also, the author's: knowledge of 
thermionic valves was very limited, and 
derived mainly from articles appearing in 
technical journals. 

The author originally set out to design 
a set comprising a loose coupled tuner, 
complete with a single audion and tellurium- 
zincite detector, arrangements being made 
for change-over switches to enable either 


Drilling Diagram. 


detector to be used, a potentiometer being 
also included which would serve the double 
purpose of supplying the slight potential 
necessary for the crystal, and also for adjusting 
the potential of the grid for rectification when 
using the valve. It was not until early in 
1919 that, in view of information obtained 
in various ways, it was decided to eliminate 
the detector portion from the set and confine 
it purely to the function of a tuner. This 
decision the author has never regretted, and 
would strongly advise amateurs to bear it 
in mind when considering the design of their 
receiving stations. Unfortunately, before 
making this alteration, the panel had been 
drilled to the original design, and contains, 
therefore, many more terminals than are 
now necessary, and some holes which require 
plugging up. 

Figs. 1, 2 and 3 show the tuner as originally 
designed, and also represent generally the 
finished article, if one eliminates the potentio- 


' 345 


SEPTEMBER 3, 1921 


meter and valve. It will be noticed that 
the tuning coils are of the single layer type, 
this being considered the most efficient 
type at the time, such things as basket and 
honeycomb coils being then unknown to 
the author. Bearing this in mind it will 
quite readily be seen that the wavelength 
range of such a set is limited mainly by the 
space at one’s disposal, and, incidentally, by 
the length of one’s purse. Other factors 
which will be dealt with later have to be taken 
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into account, and after carefully weighing 
up the pros and cons, the range stated, viz., 
600 to 3,500 metres was finally decided 
upon, and subsequent results have fully 
justified that decision. 

In the design of this tuner the author does 
not claim any originality in the layout of 
the various units, but there are certain features 
which are novel and may appeal to others. 

Having decided upon the maximum wave- 
length, the first thing to do is to calculate 
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Fig. 3. 
Diagram of Connections. 
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the total amount of inductance necessary for 
both secondary and primary coils. This is 
obtained from the formula, A = 1885 VL xC 
where A is in metres. L in microhenries, 
and C in microfarads. 

À y - C 


1885 
Taking the case of the secondary coil first, 
and knowing the maximum wavelength 
(3,500 metres) we assume a maximum 
capacity across the secondary coil of 0-0002 
míd., insert these values in the formula 
and find that L = 17,200 microhenries. 
The next step is to determine the number 
of turns, size of wire and diameter of former 
to give us this value of inductance. It has 
been found by experiment that No. 36 
S.W.G. S.S.C. wire is very suitable for 
the secondaries or closed circuits of tuners, 
and although smaller wire may be used it is 
not so easy to handle and with crystal 
detectors is not so efficient. Having decided 
upon the size and in- 
sulation of the wire, 
the number of turns 
per cm. should be cal- 
culated, or, better still, 
determined by winding 
about 2 cms. of the 
wire on a lead pencil 
and counting the turns, 
dividing. this. number 
bv 2 for the turns per 
cm. The wire actually 
used gave 42 turns per 
cm. The diameter of 
the former is usually 
determined by the 
space available, but 
should not be less than 
34 ins. if excessive 
length is to be avoided, 
the length, of course, 
being determined by : 
the number of turns. o a 
It is advisable to try j 
various diameters until 
a suitable length of 


Transposing this we get L = ( 
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coil is found. In this case the author 
decided upon 34 ins. or 8:9 cms, after 
calculating the length and consequently the 
number of turns required, by the following 
formula, which was first put forward by 
Prof. Nagaoka. | 
L=r? x DxnrxlxK. 
(in centimetres) | 
where D — mean diameter of coil in cms. 
n = number of turns per cm. length. 
| — axial length of coil. 
K =a correction factor which is a 
function of the dimension ratio 
L/D of the coil. 
The correction factor K is obtained from 
a series of curves, the values of which have 
been calculated from the original formula. : 
These curves were first published by Mr. 
Philip R. Coursey in The Electrician of 
September 10th, 1915, and have been found 
extremely uscful and accurate for practically 
any shape of coil. Fig. 4 shows the curves 
in question. 
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Fig. 4. 
Inductance Calculations. 
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The formula may also be written 


L == x, this form often being the most 
convenient for calculation. 
length of wire on the coil. 

As we desire to know the approximate 
length of the coil we can transpose the 
formula, ignoring K for the moment, and we 
then get — 


l = 


Z = the total 


L 
7? X D? x nè 
= 17,200,000 
— T? x 8-92 x 40? 
= 13-75cmsor say 5 }’”approximately. 
This being a suitable length we can 
proceed to the more accurate calculations. 
In calculations of this kind the author finds 
that the following method of tabulation is 
very helpful, particularly when wishing to 
determine the position and number of tapping 


points. 
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Wave- 
L length 
o. l = 1,375 | assuming 
of | lID K IK.* | C 
Turns. Micro- — 0-0002 
| ems. henries. míd. 
| i Metres. 
| 
50 1-19 | 0-134 0-24 | 400 500 
100 2-38 | 0-267 0-37 ' 1,210 930 
200 4°76 ; 0-535 0-54 3,530 1,580 
400 9-52 | 1-07 | 0-70 | 9,170 2,550 
660 | 15-71! 1-76 D 17,200 3,490 
| 


Ep.] 

The winding will therefore take up 
15-7 cms., or, say, 61 ins., and the former 
will have to be long enough to accommodate 
660 turns, plus the necessary insulated ends 
on which the former is supported. The 
number and position of the various tappings 


Arrangement of Switch showing ** Dead End” Devices. 
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is next decided upon, and it is not usually 
found necessary.to have more than five or six 
if a variable condenser is used in parallel. 
However, the author decided upon ten, 
placed as follows: 15th, 30th, 45th, 60th, 
120th, 200th, 300th, 420th, 540th, 660th 
turns which, according to calculations should 
give on each stud wavelengths of 200, 350, 
470, 600, 1,000, 1,500, 2,000, 2,500, 3,000 
and 3,500 respectively. 

Wishing to eliminate as far as possible the 
effect of unused turns of wire, being in circuit 
when using only a small portion of the winding, 
it was decided to introduce a switching device 
to accomplish this, and the one adopted is 
believed to be as simple and effective as any 
of the numerous devices used for this purpose, 
and, moreover, has the advantage that a good 
rubbing contact is made when closing the 
circuit, thus ensuring good conductivity. 
Fig. 5 shows the arrangement and operation 
of these switches, which were fitted between 
studs 5 and 6,.and 8 and 9. 

Before leaving the, secondary coil tapping, 
attention should be drawn to the importance 
of arranging the switch so that the turns in 
use are nearest the primary coil, and thus more 
closely coupled for the lower wavelengths. 
This also applies to the primary coil. 

In calculating the inductance necessary 
for the primary, the capacity of the aerial has 
to be taken. into account. The inductance 
of the aerial is so small as to be neglected. 
The capacity is very readily obtained by the 
use of Prof. Howe’s curves, which gave, in 
the case of the author’s pre-war aerial, a 
capacity of 0-00035 mfd. The same methods 
are used as for the secondary and the diameter 
being fixed by allowing a suitable clearance 
for the secondary, say $ in. all round, making, 
in this case, a diameter of 41 ins., the length 
and number of turns is determined after 
settling the size of wire. It is not advisable 
to use a smaller wire than, say, No. 30 S.W.G., 
and if space is available a thicker or stranded 
wire should certainly be used, particularly 
in the case of wavelengths below 600. In 
this tuner, No. 28 S.W.G. S.S.C. wire was 
decided upon, and the total number of 


turns required was found to be 350. After 
plotting the various values of inductance and 
wavelength, as in the case of the secondary, 
three dead-end switches were fitted to divide 
the coil into four sections, giving maximum 
W.L. ranges of 600, 2,000, 2,500 and 3,500 
metres, allowing for an aerial capacity of 
0-0004 mfd. Each section was also spaced 
] cm. from its neighbour to reduce capacity 
effect. 

The tuning switches were so arranged 
that any number of turns could be inserted 
from ] to 350 in increments of one turn. 
This was accomplished by using the well- 
known method of “units” and “ tens,” 
one switch being connected to the first ten 
single turns and the studs of the second 
switch being connected to groups of ten 
turns. Itisat once evident that by manipu- 
lating the two switches any number of turns 
from one upwards may be included in the 
circuit. 

Dealing next with the coupling between 
the primary and secondary, we find that this 
at once limits the size of the panel and 
containing box. For the shorter wavelengths 
the distance apart need not be so great, but 
for wavelengths from 2,000 metres upwards 
the coils should be capable of being moved | 
a minimum distance of 2 ins. apart if fine 
tuning is desired. In the panel described 
there is a maximum allowance of 4 ins. There 
are many methods for changing the coupling, 
but the one adopted, viz., sliding the secondary 
along the common axis of the two coils, is, 
in the author's opinion, the most efficient - 
and quite simple in operation. Methods of 
operation such as a coarse pitched screw, 
rack and pinion, or wire passing over pulleys, 
are refinements, and, moreover, bring up 
the cost of the finished tuner. 

The formers for the primary and secondary 
coils consist of papier maché tubes, soaked in 
paraffin wax, ebonite being considered too 
expensive and not absolutely essential, seeing 
that the completed coils would be mounted 
upon a well insulated panel with consequent 
high insulation resistance to earth. The 
insulation of the wire being silk and practically 
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embedded in paraffin wax also reduces the 
leakage between turns to a negligible quantity. 

The former for the primary was screwed to 
a wooden flanged disc, which in turn is 
screwed to a brass bracket bolted to the 
panel. ‘Through the centre of this former, 
and screwed into the brass supporting bracket, 
runs a $ in. brass tube on which the secondary 
former slides, the tube being secured at its 
outer end by an L-shaped bracket bolted 
to the panel. Discs of “ bakelite," 3 in. 
thick, are secured by brass machine screws 
into each end of the secondary former, and 
a #in. clearance hole is drilled for the brass 
tube. 

The tappings of the secondary coil are 
brought out inside the former to a row of 
studs screwed into one 
of the end discs, and 
soldered to these, con- 
nections from these 
studs being made by 
rubber-covered flexible 
wire, laced out in a 
single row to again 
avoid capacity and leak- 
age, more particularly 
between those tappings 
leading from each end 
of the coil between 
which, of course, the 
P.D. is greatest. (This 
can be seen quite well 
in the photograph of 
the interior of the panel 
shown in Fig. 10). 

All tappings are se- 
cured to the back of the 
switches by means of 
nuts, but soldering 
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1600 
would perhaps make a 
better job. The next jai 
items to be considered 
are the condensers. 1200 


They should be of the 
variable type, preferably 
with air as dielectric, 
one being connected in 
the aerial or primary 
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circuit and the other in the closed or secondary 
circuit. The one in parąllel with the 
secondary circuit should not exceed, say, 
0-0005 mfd. in order to get the maximum 
potential across the valve or crystal detector, 
and the primary condenser should be variable 
up to, say, 0-001 mfd. Itisadvisable to arrange 
for the latter condenser to be connected 
either in series or parallel with the primary, 
and a switch performing this function has 
recently been added. 

Consideration of space determined the 
size of the condenser plates, which were 
fixed at 6 ins. diameter, and using the well- 
known formula — 
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Fig. 6. 
Curves for Secondary Coil. 
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Fig. 7. 
Curves for Primary Coil. 


where C = capacity in microfarads. 

A = total area in sq. cms. of the 
working sides of plates connected 
to one terminal. 

— distance between — 
plates in cms. 

K = Specific inductive capacity. 

It was found that spacing them 4 cm. 
apart, and with a single plate area of 49 square 
cms. would necessitate 10 movable and 11 
fixed plates, to give a capacity of 0-0003 mfd., 
and this was adopted, with the intention of 
adding more plates later if necessary. The 
method of estimating the area of the shaped 
plate may be of interest to amateurs. The 
shape of plate was designed to give a minimum 
capacity between the ends of the plates when 
in zero position ; that is, all out, though later 
a switch was fixed to open-circuit the 
condenser in this position. 

The correct shape of plate was cut out of a 
sheet of presspahn of uniform thickness, and 
was carefully weighed on a chemical balance. 
A known area of the same presspahn was then 
cut out and weighed, and by simple rule of 
three the area of the shaped plate was obtained. 

The condensers at present in the panel 
taken from an old Mark III tuner were 
fitted quite recently, the reasons for the change 
being two-fold, economy of space with greater 


and — 


capacity, and the advantage of a graduated. 
scale. 

It was found, incidentally, that the calibra- 
tion of both coils was altered, due to the end 
capacity of the plates and the lack of an open- 
circuiting switch. 

It will be interesting to show at this point 
the calculated wavelength calibration curves 
of both secondary and primary (Figs. 6 and 
7)\ These have been checked on signals 
received from well known stations, and with 
the tuner as originally designed it was found 
that the curves were near enough for all 
practical purposes. With the present con- 
densers, however, the curves require lifting. 
For instance, FL's dotsat 9.10 p.m. G. M.T. 
on 2,600 metres are now received on the 
stud corresponding to 170 turns, whereas it 
originally required 250 turns. MPD was 
heard at his best with 280 turns, now with 
190. 

It was originally intended to fix reaction 
or regencrative coils external to the panel, 
but the author decided later to enclose them 
in the cabinet. Room not being available 
on the panel itself, they were mounted on a 
separate “* bakelite’’ panel, and screwed to 
the bottem of the containing case. 

Finding, as most amateurs will have found 
by now, that it was not advisable to use one 
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coil only for reaction from 600 metres 
upwards, it was decided to use two, with a 
change-over switch enabling either to be 
used. The short wave coil was wound with 
32 S.W.G. S.S.C. wire in basket form, 
having an inside diameter of 1} ins. and out- 
side diameter 3} ins, weight of wire 1 oz. 
and resistance 11-8 ohms. This will easily 
cover the range of the tuner, although not 
very efficient on the lower wavelengths. 
The long wave coil has the same dimensions, 
but is wound with 40 S.S.C., having a re- 
sistance of 280 ohms., and reacts up to 
14,000 metres. The primary of the reaction 
coils, or, if you like, that part of the tuner 
primary or secondary to which the reaction 
coil is coupled, is wound with 28 S.W.G. 
S.S.C. wire, and has about 70 turns. This 
coil is hinged midway between the two 
reaction coils, and can be turned through 
90 degs. to couple with either coil by means 
of the handle seen at the bottom of the panel. 
This is quite clearly shown in Fig. 10, and 
in practice works very well, notwithstanding 
the fact that only one end of either reaction 
coil is opened when not in use, a S.P. change- 
over switch on the front of the panel being 
used for this purpose. i 

Figs. 8 show the connections in simplified 
form for the whole of the panel, Fig. 8a 
showing connections for “ stand-by ” position, 
and Fig. 8b for the “tune” position. The 


Fig. 8a. 
* Stand By.’ 
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Fig. 8b. 
* Tune." 


switches for effecting these changes are 
purposely omitted for the sake of clearness, 
but are shown in Fig. 9, which gives the 
actual wiring diagram. 

The function of these, which consist of 
triple pole, double pole and single .pole 
change-over switches, is to couple the detector 
circuit to either primary or secondary, also 
to put the primary of the reaction coil either 
in series with the earth end of the tuner or 
in series with the low potential end of the 
secondary, these changes being necessary 
when in “stand-by” or “tune” positions 
respectively. The S.P. switch already des- 
cribed is used for inserting either short or 
long wave reaction coil, independently of 
the position of the other switches. It will 
be noticed in connection with this diagram of 
connections that when the switches are in 
the top or “ stand-by ” position, both variable 
condensers are in parallel with aerial and earth, 
and thus give an additional capacity up to 
0-002 mfd., which is useful when using a 
loading coil for long wavelengths; the smaller 
condenser also gives finer turning for short 
wave C.W. signals. 

Those terminals which are in use are 
clearly marked, A being the aerial 
terminal, A.T.I. for the loading coil, 
If required, F for earth wire, G for grid 
and R for connection to the plate 
circuit for reaction purposes. The chain 
links shown dotted, enable one to dis- 
connect entirely the primary of the reaction 
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coil and insert, if required, any experimental 
coil, say for very short waves, which cannot 
be obtained with the existing coil. The 
reaction coil terminals R, in that case, are 
not used. 

The multi-contact switch marked secondary 
loading coil, was originally intended as a 
filament rheostat, and has not yet been coupled 
up to an inductance. [tis intended, however, 
to use for this purpose a series of either basket 
or honeycomb coils. 

In concluding, the author has endeavoured 
to treat the subject as simply and briefly as 


OF A PANEL TUNER 


possible, and trusts the data given may 
prove helpful to the beginner who desires 
to construct his own set from first principles 
rather than rely upon the usual slipshod 
trial and error methods. 

The tuner described has been in constant 
use for several months; and is quite 
efficient in operation over the wavelengths 
stated. 

If desired, the secondary coil may be used 
as a reaction coil with the C.O. switches in 
the “stand-by ” position, and in practice this 
has been found to give excellent results on 


Fig. 9. 
Diagram of Connections. 
Panel Receiving Tuner— Range 600 to 3,500 metres. 
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Fig. 10. 


wavelengths ranging from 600 to 25,000 
metres. ‘The following additional data may 
be of interest :— 
Insulation resistance of primary coil to 
earth = over 100 megohms. 


Fig. 1M. 


Insulation resistance of secondary coil 
to earth = over 100 megohms. 


Resistance of primary coil = 41 ohms. 
Resistance of secondary coil = 111-3 
ohms. 


THE FIRST LINK OF THE IMPERIAL CHAIN 


HE Home link of the Empire Chain 

of Wireless Stations has been completed. 
‘The opening of the station was inaugurated 
-by the Postmaster-General (Mr. Kellaway) 
on ‘Thursday, August 18th. 

The station, which is located at Leafield, 
about fifteen miles west of Oxtord, was 
planned under the contract made in 1913 
between the Post Office and the Marconi 
Company for the establishment of an Imperial 
Chain of Wireless Stations. A considerable 
amount of work was done on the station by 
the Marconi Company prior to the date of 
the cancelling of the contract by the Post 
Office in 1914, owing to circumstances 
created by the war. The ten 300-foot steel 
tubular masts had been completed by the 
Marconi Company, and about the same 
amount of work had been done on the next 
link in the chain—the Cairo station at 


Abu Zabal. 


In 1919 Parliament sanctioned the expen- 
diture of £170,000 for the completion of 
the two stations, and work was carried on 
under the direction of the Post Office. 

Although the official opening of the 
station took place on August 18th, the 
station was completed some little while 
before that date and thorough tests had been 
made, reports on signals having been received 
from such stations as St. John’s (Newfound- 
land), Bermuda, Gibraltar, Malta and 
Jamaica. 

At present the Leafield Station is to be 
used both for transmitting and receiving, 
but work has begun on another site at 
Banbury, which is destined to be the receiv- 
ing station, when Leafield will be used 
for transmission only and duplex simultaneous 
working will then be possible. “The trans- 
mitter Is a continuous wave arc set, designed 


by Mr. C. F. Elwell. 
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General view of the Leafield Station 


Visitors to the station on the occasion 
of the inauguration included Sir Thomas 
Williams, of the London & North-Western 
Railway, and Mr. Blackemore (who are 
both members of the Post Office Advisory 
Council), Admiral of the Fleet Sir Henry 
Jackson (Chairman), Colonel Cusins (of 
the Signals Experimental Establishment, 
Woolwich), Mr. E. H. Shaughnessy (Head 
of the Wireless Section of the G.P.O.), 
Mr. F. O. Brown (Technical Officer of 
the Radio Research Board), and Colonel 
Crawley (Deputy Inspector of Wireless 
Telegraphs, G.P.O.). 

Two messages were transmitted by the 
Postmaster-General, as follows :— 

“The Postmaster-General sends greet- 
ings to all British stations within range 
on the occasion of the completion of this 
the first station of the Imperial Wireless 
Chain, and trusts that the station will 
help to knit still closer the bonds which 
bind together the different parts of the 
Empire." 
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“The Postmaster-General sends grect- 
ings to all European stations and to other 
Foreign stations in range on the occasion 


Pack Sfort é Generali 


The Postmaster-General receiving the first message. 
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of the completion of this, the first high- 

power station owned by the British 

Post Office, and trusts that the develop- 

ment of wireless communication will 

help to knit still closer the bonds of amity 
which bind the British Empire to all other 

States. ” 

A large number of replies to these 
messages were received. 

In a brief speech the Postmaster-General 
mentioned that the Post Office had asked 
the Radio Research Board to investigate the 
prospects of wireless telephony in Imperial 
communications. 

The station at Abu Zabal, he said, was 
expected to be ready in about three months' 
time. Leafield and Abu Zabal would then 
maintain direct communication, whilst the 
latter station would also be employed for 
communication with Mesopotamia, and 
perhaps for broadcasting news for India. 


CORRESPONDENCE 


CONCERTS GIVEN BY THE NEDER- 
LANDSCHE RADIO-INDUSTRIE DEN 
HAAG, HOLLAND. 


To the Editor of ‘THE WiRELEsS WORLD. 


Sır, —I have just returned from the Hague, after 
visiting the above firm, and they inform me that 
the expense of transmitting these Concerts on 
Thursdays and Sundays has now become very 
considerable. In addition to having to pay a large 
tax to the Dutch Government for their permission 
to transmit, they have to pay a considerable figure 
for the services of the orchestra which they employ 
on Thursday evenings and the artistes who perform 
for them on Sunday afternoons. They are also 
proposing to considerably increase their transmitting 
power, which will necessitate the purchase of new 
generators, the construction of a much larger 
transmitting set and the erection of a bigger aerial. 
They say that if it is the general wish that they 
should continue these concerts, they would much 
appreciate subscriptions from this country towards 
the cost. "They have put the matter before the 
Dutch Wireless Societies, and their proposal has 
found much favour. 

I am sure that the Dutch Concerts are much 
appreciated in this country, and that nearly all 
amateurs would welcome their continuance, espe- 
cially on higher power. 
order to show their appreciation and support, 
British amateurs will be only too pleased to subscribe 


Perhaps, therefore, in ` 


THE WIRELESS WORLD 


for this purpose, and I suggest that a subscription 
list should be immediately opened and subscriptions 
collected, preferably by yourself. 

W. W. BURNHAM. 
Deptford, S.E. 


Auzust 12th, 1921. 


[If it is the desire of readers to contribute 
to the above we shall be pleased to receive 
subscriptions, which should be addressed to— 
The Editor, The Wireless World, 12/13, 
Henrietta Street, Strand, London, W.C.2, the 
envelopes being marked ‘ Dutch Concerts." 

We should appreciate letters from all 


Interested in these concerts, expressing their 


views relative to the above. —Ep. W.W.] 


To the Editor of The Wirelcss World. 


Sir,— Some few months ago you were kind 
enough to advertise my name in The Wireless 
World by way of assisting me in starting & wireless 
club in this district. I am sorry to say at that time 
I could not seem to get any number of interested 
people to back me up. But after steady perseverance 
I am now pleased to be able to tell you that I have 
managed to get a fair number of gentlemen to- 
gether, including Captain E. J. Hobbs, the writer 
of the article in June 25th issue, and who has 
kindly consented to become President. I am 
calling a second meeting this next Friday, the 12th, 
when our principle business will be to find a suitable 
room and form a suitable working Committee. 
The Club will be called the Bournemouth and 
District Radio Club. 1 will keep you informed as 
to the working of same. 


Hill Garage, Winton, 
Bournemouth. 
August Sth, 1921. 


Bournemouth and District Radio Club. 


T. H. DYKE, 
Hon. Secretary. 


To the Editor of The Wireless World. 


Sir,—The President of this Society has sent 
a letter to the Wireless Society of London re. 
specting the suggestion of weekly wireless tele- 
phone transmission by the Marconi Co. Apparently 
nothing further has been published in connection 
with this, and as we are anxious that something 
should be done, shall be glad if you can devote a 
small space in your next publication, encouraging 
other provincial societies to follow our lead. 

It seems to have been intimated by the P.O. 
representative at the last annual conference that 
if other societies wished for these transmissions 
something might be done to provide same. 

This Society will do all that lies in its power to 
assist in bringing about this desirable end, and the 
Committee will be glad, therefore, if you will give 
our movement vour assistance in the way I have 
previously mentioned. 

JOS. W. PALLETT, 
Hon. Secretary. 


Leicestershire Radio Society. 
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To the Editor of The Wireless World. 


Sir,— Under the heading, **A Universal Amplifier, 
suitable for all Wavelengths,” by Mr. A. A. 
Campbell Swinton, F.R.S., is described a trans- 
former coupled H.F. amplifier, with tuned 
transformer primaries. First, I must apologise 
for offering comments on a paper prepared by so 
eminent an experimenter. 

I have used a somewhat similar H.F. amplifier 
circuit for some time past (using only two valves), 
the transformer windings being together in the 
same slot (run on together); In my case, 
however, the secondary of the transformer is 
tuned; the result obtained being very good. 
If some reader, with the necessary technical 
knowledge, would comment on the respective 
merita of the two methods, it would probably 
be of interest to other readers. As far as I am 
able to judge, with my limited technical know- 
ledge, the tuned secondary should give 
better results. From experiment we have 
learned that a receiving circuit can be made 
to oscillate by tuning the plate circuit, and 
also by coupling the plate circuit inductively l 
to the A.T.I., without having tuned the plate 
circuit; but in my experience there is 
nothing to choose between the results, either 
for C.W. or spark. This being the case, it 
would appear that the plate circuit varia- 
tions of the first valve will truly follow those 
of the grid circuit, without the necessity of 
tuning the plate circuit. Also it would 

appear that, for the maximum transference 

energy to the secondary of the trans- 

former (however close the coupling), this 
circuit must be tuned. This ts done in the 
circuit described above; reaction up to, or 
beyond the point of oscillation, being ob- 
tained by the presence, on the operating `. 
table, of the transformer. The A.T.I. and | 
reaction coil formerly used, can now be used 
as a variometer for tuning the aerial circuit. 

Using this method, coupling of A.T.I. and 
transformer is adjusted until oscillation just 
commences for C.W., and just does not 
commence for (spark and telephony), when 

the aerial and transformer secondary circuits 
are exactly in resonance. Tuning is very 
critical, and many more 600 metre stations 
can be read for this reason alone. With the 
writer’s 100 ft. aerial, with 70 ft. top, 50 ft. 
and 30 ft. high, the above set and one L.F. 
step of amplification, the Dutch concert has 

been just heard with the telephones 1 ft. 

from the head, and under favourable cir- 
cumstances (three valves in all). 'The set is only 
a few yards from the 500-volts D.C. traction 
circuit, and it is easy to understand that from 
30 to 100 kilowatts, fluctuating at audio frequency, 
in an earth return circuit a few yards from the 
aerial. creates more noise in the telephones 
(even with H.F. amplification) than does three- 
quarters of a kilowatt. radiating over a circle (?) 
whose radius is the distance from Leien to 


P.S. -ni is generally necessary to use the que 
in the opposite sense, i.e., to prevent oscillation, 
instead of as usual, to cause oscillation. 
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To the Editor of The Wirelcss World. 


Sir,—I have read the letter of your correspondent 
oxperimenter," re the aerial, and both myself 
and friends would be pleased if he would furnish 
us, through the medium of your paper, with further 


particulars. 


ALDERLEY. 
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The above photograph is of the front page 
of a copy of a Greek newspaper “ Nea 


Emera " (the New Day). 


‘This newspaper, 


with several other Greek newspapers, owns a 


Marconi wireless station from which 
derived daily intercepts of official news. 


In this particular issue the whole of 


IS 


the 


news of the front page and most of that of 


the second page is obtained from this sou 
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WIRELESS CLUB REPORTS 


NOT E.— Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless 

Clubs and Societies. Such reports should be submitted without covering letter in the exact form in which they 

are to appear and as concise as possible, the Editor reserving the right to edit and curtail the reportes if necessary. 

The Editor will be pleased to consider for publication papers of unusual or special interest 
read before Societies. 


The Wireless Society of London. 


The Society wishes to announce that the new 
Session will open with a Meeting at the end of Sep- 
tember, the exact date to be announced later. Will 
Members desirous of offering to read Papers before 
the Society kindly communicate with the Hon. 
Secretary, Leslie H. McMichael, M.I. Radio E., 
32, Quex Road, W. Hampstead, N.W.6., as early 
as possible, as the Committee has in hand the 
arrangement of the Syllabus for the Session. 


Edinburgh Wireless Club. 

(A fliliated with the Wireless Society of London.) 

Hon. Secretary, 9, Ettrick Road, Edinburgh. 

At our last general meeting, the Chairman, 
Mr. Crichton, addressed the meeting in & very 
enthusiastic manner, encouraging them to further 
efforts in the way of suggestions for fostering 
interest in Club meetings. 

He then proposed that the name of the Club 
be altered, the principal reason being that as we 
are first and foremost a body meeting for the 
purpose of holding discussions, etc., in wireless 
and other radio matters, the name *“ Club” is 
liable to cause, and has already caused, an erroneous 
impression of our weekly congregations. A large 
number of members’ friends and acquaintances 
seem to have got hold of the idea that our meetings 


are of the social order, and are perhaps more '* wet ” 


than *' wireless.” 

He therefore proposed that the name '* Edinburgh 
and District Wireless Society " should be used in 
future. 

After discussion it was decided that the Club 
be called ^* The Edinburgh and District Radio 
Society " as from this date. This name being 
generally approved by the meeting. 


The Wireless Society of Hull and District. 
(A ffifated. with the Wireless Society of London.) 
The annual meeting in connection with the above 

Society was held on July 21st, at the Metropole, 

Mr. G. H. Strong, President, occupying the chair. 
The Hon. Secretary and Treasurer presented 


his report and balance sheet, which were considered : 


very satisfactory. Taking into consideration that 
this was the Society's first year, progress had been 
made, and interest maintained. A number of 
new members had been obtained, and a fair number 
of the members now held P.O. licences. It was 
thought that if the Society could obtain the use 
of a suitable room, to be used entirely by the 
members, and an up-to-date receiving set installed, 
greater interest with an increase in members 
would be the result. f 
Several important matters were down on the 
agenda for discussion, including the question of 
raising funds. Eventually a small sub-committee 
was elected to go into this matter, also the question 
of holding a dance during the winter months. 
A number of members expressed the opinion 
that a kind of mutual aid society among the members 


would be an advantage, and the Hon. Secretary 
therefore undertook to prepare a list of all members 
willing to render assistance to others, together 
with their special qualifications. It was agreed 
upon that a question box be brought into operation 
at the meetings. 

Capt. Dennis, R.E., offered the use of a room 
for the meetings of the Society at the headquarters 
of the Roval Corps of Signals (T), and this was 
accepted with thanks, Capt. Dennis’s offer being 
much appreciated. 

The meetings fixed for August 18th and Sep- 
tember 22nd will be held as usual at the Metropole, 
and the meetings, commencing with October, at 
the new room situated in Park Street. 

The election of officers and committee resulted 
in the following being elected :— : 

President, Mr. G. H. Strong (re-elected); Vice- 
Presidents, Capt. R. Dennis, R.E., Mr. H. Strong 
(re-elected); Hon. Secretary and Treasurer, Mr. 
H. Nightscales (re-elected): Hon. Auditor, Mr. 


G. H. Featherstone (re-elected): Committee, 
Messrs. Featherstone, Snowden, Nicholson and 
Jephcott. 


The Hon. Secretary, whose address is 16, Porto- 
bello Street, Hull, will be pleased to give full 
particulars re membership to any person interested 
in the study of wireless and allied subjects. 


North Middlesex Wireless Club. 

(A f:liated with the Wireless Society of London.) 

Hon. Secretary, E. M. Savage, Nithsdale, 
Eversley Park Road, Winchmore Hill, N.21. 

The sevent y-first meeting was held at the Club's 
headquarters, Bowes Park, on Wednesday, August 
loth. There was a good attendance, and after 
the usual Morse code praetice, the chair was taken 
by the President, who ealled on Mr. W. A. Saville 
to give his demonstration of his set, which has 
been constructed specially to allow of receiving 
a large range of wavelength on one instrument. 
Mr. Saville is an enthusiast of pancake and basket 
coils, believing the practical results to be as good 
as those obtained by cylindrical ones. The relative 
merits of these two types of coils always evokes 
great discussion among members. 

Mr. Saville explained the construction of his 
set, the workmanship of which was excellent. 
He then took the set apart to show the construction, 
after which he connected it to the Club's aerial and 
gave a practical proof of its possibilities. After 
a vote of thanks had been moved and carried with 
enthusiasm, the meeting closed. 

Folkestone and District Wireless Society. 
(Affiliated with the Wireless Society of London.) 
Hon. Secretary, H. Alec S. Gothard, A. M.I. R. E., 

8, Longford Terrace, Folkestone. 

The above Society, having been in formation 
for six months, it was decided to call a special 
general meeting. This meeting was held at 
headquarters, on Friday, August 5th, at 7.30 p.m., 
Mr. A. G. Mills (Vice-Chairman) taking the chair. 


358 


WIRELESS CLUB REPORTS 


The Hon. Secretary presented a cash statement 
for the past six months, showing that the total 
receipts were £9 9s., and total payments £9 3s. 9d., 
leaving a balance of 5s. 3d., besides which there 
are eight outstanding subscriptions, making a total 
balance of £4 9s. 3d. After this statement had 
been discussed, it was suggested by the Hon. Secre- 
tary that an official Hon. Treasurer be elected, 
and after much discussion, it was proposed by the 
Chairman, and seconded by the Hon. Secretary, 
that Mr. R. W. Piper be elected Hon. Treasurer. 
Carried unanimously. 

The meeting was adjourned at 8.45 p.m. 

Full particulars of the Society may be obtained 
from the Hon. Secretary. 


Glevum (Gloucester) Radio and Scientific 
Society. 


( Affiliated with the Wireless Society of London.) 


A highly interesting demonstration was given 
in the Royal Infirmary grounds, on Saturday, 
July 23rd, by our Secretary, Mr. J. Mayall. 

This demonstration was very well attended, and 
the takings proved a welcome addition to the 
proceeds. Very good telephony results were 
obtained, and the music was highly appreciated, 
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Wireless and Experimental Association. 
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Messrs. Burnham & Co., of Deptford, London, 
kindly sent down a quantity of wireless apparatus 
of all kinds, in which our patrons took a great 
interest. 

Other demonstrations are being arranged, not 
only in telegraphy but also in telephony, in various 
places. Our new session reopens on the first 
Monday in October, when our Secretary has 
promised us some new members and a very good 
winter programme. 

We have now secured a large room at the Ram 
Y.M.C.A. Building, which will be fitted up as a 
permanent station and weekly Club-room. 

The monthly meetings will take place in the 
lecture room, at the Technical School, as before, 
and occasional demonstrations will be given at the 
Midland and Royal Hotel. 

The Secretary will gladly welcome all who are 
interested in wireless telegraphy, telephony, or 
any other scientific matter, either at the Technical 
School, Y.M.C.A., or Midland and Royal Hotel, 
on meeting nights, or at his private address— 
“ Burfield," St. Paul's Road, Gloucester— where 
his very fine station, 2MZ, sending and receiving, 
may be examined, any other evening, by appoint- 
ment. 
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Wireless and Experimental Ajasin Mr. H. W. Kirkby 8 Set open. 


The Gloucester Wireless and Scientific Society. 
(A ffiliated with the Wireless Society of London.) 
Hon. Secretary, J. J. Pittman, 1, Jersey sites 

Gloucester. 

A meeting of the above Club was held on july 
14th, at which a very entertaining lecture was 
given to the members by the President, Mr. F. J. 
Freeman, B.Sc. The lecture was upon some of 
the electrical problems of static electricity, and was 
illustrated by some striking experiments. A very 
hearty vote of thanks was passed by all present. 

A mecting of the above Club was held on August 
llth, when Mr. G. T. Peck showed a home-made 
two-valve amplifier and detector of unique design. 
Some excellent signals were obtained, and the set 
much admired as an efficient one over a large 
wavelength range, 


. Dartford and District Wireless Society. 

( Aff iated with the Wireless Society of London.) 

The usual fortnightly meeting of the above 
Society was held on Friday, August 12th, 1921, 
at Dartford Grammar School, a good attendance 
of members being recorded. 

Dr. L. J. Miskin presided, and a very excellent 
selection of apparatus was brought up by the 
members for demonstration. A W.R. 160 receiving 
set, by Messrs. F. O. Read & Co., which, in con- 
junction with a Mk. IV 3-valve amplifier and loud 
speaker, gave splendid results. A 3-valve R.A.F. 
experimental set was also tried, giving good 
results. 

All persons interested in wireless and desirous 
of becoming members, are invited to communicate 
with the Hon. Secretary and Treasurer, Mr. E. C. 
Deavin, 84, Hawley Road, Wilmington, Dartford. 


Birmingham Experimental Wireless Club. 
(Affiliated with the Wireless Society of London.) 
Sixteen members participated in a very enjoyable 

“field day " on July 16th, the party being enter- 
tained by Mr. A. Woodcock (Hon. Treasurer) at 
his bungalow near Streetly. Each member of the 
party was asked to take either a portable set, a 
pair of telephones, a high-tension battery, or an 
accumulator, the result being that an excellent 
collection of apparatus was obtained without 
overloading members. Very good signals were 
obtained, using as an aerial a piece of insulated 


wire attached to a tree. 


Arrangements are now well in hand for the 
club’s second ‘*‘ Wireless Exhibition," the date of 


2 á EERTE, 
The Field Day of July 16th. 
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which has not yet been fixed, but will probably be 
arranged for the end of September. Manufacturers 
and vendors of wireless apparatus who desire to 
avail themselves of this opportunity of exhibiting 
their goods to Midland experimenters are requested 
to communicate with the Hon. Secretary imme- 
diately, as space is being reserved in rotation. 
The exhibition, which will be held on four con- 
secutive days, will be on a much larger scale than 
fermerly, an attendance of at least a thousand 
being already assured.—Hon. Secretary, Mr. 
Frank S. Adams, 110, Ivor Road, Sparkhill, 
Birmingham. 


Halifax Wireless Club. 


On Wednesday evening, July 27th, we had a 
very successful and instructive evening. After 
the new members had been welcomed we settled 
down to a “ Questions and Answers" evening. 
Commencing with the question as to whether high 
resistance telephones, or low resistance and trans- 
former, are preferable for efficiency, the subjects 
touched upon ranged from the relative advantages 
of resistance coupled or transformed coupled 
amplifiers, to the possibility or otherwise of a 
sharply selective set, which only requires adjusting 
from 180 to 20,000 metres by the operation of a 
variable condenser. 


Many of our new members are in possession of 
the P.M.G.‘s permit, but the only results produced 
by their sets arc the at present very prevalent Xs, 
and they, at least, would profit by the *' out of the 
orthodox ” meeting. 

After the President had been fined coffees round 
for daring to mention the word “' electrons " twice 
within the space of 10 minutes (a rule made by 
him some months ago), the more experienced 
members set to work by diagrams and explanations 
to clear up the many points on which the less 
experienced were doubtful. 

Such an evening as this (it is our third) can be 
recommended as & very helpful gathering. It is 
amazing the number of difficulties experienced by 
individual members, which have cropped up and 
been solved by other members. At the same time 
it gives the opportunity to the more modest 
member (of whom we have quite a few even in 
Halifax) to ask questions he would hardly care to 
ask an expert lecturer. 


In Halifax we are well supplied with telephony. 
Our Club station 2GU, and 2KD (Mr. P. 
Denison), keeps our interests very much alive, and 
Wakefield, Leeds. Sheffield, and Manchester are 
all well received. These transmissions came in 
for a good deal of criticism at our meeting, and had 
these gentlemen heard some of the congratulatory 
remarks passed about them and their sets, they 
would have felt no little satisfaction at the 
appreciation their efforts are giving to their unknown 
hearers. 

Our meeting came to an abrupt termination by 
the request of à member for the best circuit on 
which to receive the Dutch concert, using a 
carborundum crystal and a frame aerial. 


Hon. Secretary, Louis J. Wood, Clare Hall, 
Halifax. 
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Wireless and Experimental Association. 


The Wireless and Experimental Association of 
Peckham is fortunate in many respects, not the 
least of which is the originality and resource of 
some of its members. One, Mr. H. W. Kirkby, at 
a recent meeting, exhibited a set which he had 
constructed, mainly from Disposals Board parts, 
which embodied several very desirable features. 
Proper to the set are the usual A.T.I. and reactance, 
ranging in scope between 300 and 1,900 metres. 
Home-made honeycomb coils starting at 1,800 
metres can be used in the usual De Forest style, 
and carry the receptivity of the set as high as is 
ever necessary. The first valve is used as a 
detector, and even with the whole of the other four 
in use, the set is extremely quiet in the sense of 
being free of parasitic noises, though the neighbour- 
hood is certainly less peaceful when all is going 
full blast. The telephones can be plugged in at 
the plate of the second valve, or carried into the 
plate of the fifth. The bottom of the case is hinged, 
making everything very accessible, and in spite of 
the wealth of terminals and “ points," the wiring 
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Diagram of Mr. H. W. Kirkby's Set. 
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is by no means mazy. Indeed, Mr. Kirkby seems 
to have achieved Mr. Tingey’s desideratum, a 
sweet simplicity of construction. The photographs 
are by Mr. F. W. Kirkby, the brother of the con- 
structor of the apparatus. 


The Willesden Wireless Society. 


An informal meeting was held on Friday, August 
Sth, the usual Tuesday's meeting being postponed 
owing to the holidays. During the earlier part 
of the evening, Mr. Picker demonstrated another 
portion of his receiving set. This consisted of a 
single valve receiver in a cabinet containing all 
apparatus necessary for reception between 200 and 
15,000 metres wavelengths. Extremely creditable 
results were obtained, as everything except valves, 
telephones and batteries, was made up and put 
together by Mr. Picker. 

The Societ y's own receiving set then came up for 
discussion, and the final details of our proposed 
3.valve amplifier were decided upon. "The set is 
to be mounted on a baseboard, and each piece of 
apparatus will have its own terminals. The set 
is nominally designed for L.F. amplification, but 
it will be quite easy to reconnect for H.F. amplifica- 
tion, or to any special arrangement desired for 
demonstration purposes. Telefunken valves will 
be used, as the Hon. Secretary has been able to 
secure a hatch of these from the Disposals Board 
at a low figure. Results obtained from private 
sets using these valves prove them to be quite 
suitable. After all these points were decided upon, 
various members volunteered to carry out the 
"necessary making of parts, and we hope to be 
in possession of an efficient and useful. amplifier 
in the course of a meeting or so. i 

Application has been made to the Wireless 
Society of London for affiliation, we hope to hear 
from them soon after their forthcoming Committee 
meeting. 

Particulars of membership can be obtained 
from the Hon. Secretary, Mr. F. A. Tuck, 87, 
Mayo Koad, Willesden, N.W.10. 


Ilford and District Radio Society. 


Hon. Secretary, Mr. L. L. Vizard, 12, Seymour 
Gardens, Ilford. 

A most successful meeting of the Society was 
held on July 20th at the Secretary's house, there 
being quite a good number present. The chair 
was taken by Mr. Welch, and after the minutes 
of the previous meeting were read and confirmed, 
the Chairman called upon Mr. Carpenter, of the 
Marcont Scientific Instrument Company, to deliver 
his lecture. 

Mr. Carpenter dealt with the construction of 
an efficient. single-valve receiver to cope with a 
range of wavelengths of from 200 metres to 23,000 
metres, and ably demonstrated how this could be 
done by means of basket and slab inductances. 
The Marconi “Round No. 16" circuit was also ex- 
plained, and one or two members who are using 
that circuit were able to speak very highly of it. 

The evening was ended with many questions 
being asked. and a hearty vote of thanks was ac- 
corded to Mr. Carpenter for a most interesting 
lecture. 

A meeting was hell on Wednesday evening, 
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August 3rd, at the Soriety’s headquarters. The 
chair was taken by Mr. Welch, the Vice-President, 
and after the Secretary had read the minutes, 
Mr. Welch was called upon to deliver his lecture 
on “The Principles of Wireless Reception." All 
points of interest were ably demonstrated on the 
blackboard, and a lively discussion followed- 
The meeting was concluded by a hearty vote 
of thanks being accorded to Mr. Welch. 


The Wireless Society of Dorsetshire. 


The above Society has recently been formed 
for the purpose of promoting and assisting in 
every way the work of all amateurs and workers 
in Dorset, who are requested to communicate 
immediately with the Hon. Secretary, Mr. I. 
Chapman, * Abbotsford," Serpentine Road, Poole, 
for purposes of registration and organisation of 
the districts. 


Smethwick Experimental Wireless Club. 


Mr. R. H. Parker, Hon. Secretary, Radio House, 
31, Wilson Road, Smethwick, Birmingham. 

A meeting of the above was held at the Club'shead- 
quarters, Municipal Technical School, Smethwick, 
on August 9th, Mr. Adams, F.I.C., F.C.S. (Vice- 
President). in. the chair. 

After the usual buzzer practice. Mr. C. Grew 
kindly brought his 6-valve amplifier and loud 
speaker. A very interesting evening was spent 
listening to some local telephony which was quite 
audible all over the room. 

The Club is very fortunate in including amongst 
its membership some ex-naval and army operators, 
from whom the junior members receive much 
assistance, 

Would all those interested please communicate 
with the Hon. Secretary, who will forward all 
particulars. 


Westcliff and District Wireless Club. 

In accordance with the wishes of numerous 
amateurs in this district interested in wireless. it- 
is proposed to form a club in order to assist members 
to improve their existing installations by the 
mutual exchange of ideas and experiences. 
Beginners and those desirous of taking up this 
most interesting hobby will be instructed how to 
build their own receiving sets or to acquire them 
inexpensively. lt is proposed to obtain the use of 
a club.room where lectures will be given in non- 
technical language to beginners, and where debates 
can be held by more experienced members. Those 
desirous of joining are requested to write to Captain 
F. Harper-Shove, Devon Lodge, Lydford Road, 
Westcliff-on-Sea. 


King’s College Wireless Society. 

The above has just concluded with great success. 
its first College term as a Society. 

Three papers have been read. Prof. E. Wilson, 
our vice-president, made clear to us the principles. 
underlying the magnetic detector in a very interest - 
ing way.* We were specially pleased to welcome 
Messrs. P. R. Coursey, B.Sc., and P. W. Harris, as 
visitors at the reading of this paper. 


€ See The Wireless World, 8. pp. 170 —174. June 
llth, 19821. 
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Mr. C. C. Redshaw showed us various receiving 
circuits, which he had found efficient, and raised a 
variety of points promoting an interesting dis- 
cussion. 

Mr. F. S. Robertson, M.I.E.E., read a paper on 
the construction of wireless valves. We were 
lucky to be able to hear soine as yet unpublished 
results of his research, and to be shown some of 
the remarkable ingenuity that has been used in 
the investigation of ooeurrences inside a sealed tube. 

In accordance with the wishes of several members 
who were being introduced to W/T for the first 
time, the officers of the Society conducted, during 
the lunch hour, some informal " talks" on the 
scientific principles involved. 

Among the apparatus which a sub-committee is 
at present installing in the Society’s room, is a 
magnetic detection, kindly presented to us by 
Marconi's Wireless Telegraph Co., Ltd., on behalf 
of The Wireless World. 

The Society has at present 46 members. Mr. 
G. R. Gould has been elected president for the 
autumn term in place of Mr. W. R. T. Skinner, who 
has completed his course at the College. The 
new Hon. Secretary has vet to be elected. Com- 
munications should be sent to Mr. G. R. Gould, 
4, Bedford Place, W.C.1. 


Bolton Wireless Society. 


A meeting was held at the Heaton Village 
Club, Bolton. on July I4th, 1921, when it was 
decided to forin the abovenamed Society. 

The following officials were elected :— Secretary, 
Mr. O. Stott; Treasurer, Mr. Waller ; Committee, 
Messrs. Walch, Pilkington and Chadwick. 

About 15 enthusiasts have joined the Society, 
and it is proposed to make a good valve set as 
soon as a suitable room is procure: 

In the meantime Mr. Waller has kindly promised 
the use of his 4-valve set. 

Will anyone interested please communicate with 
Mr. O. Stott, Moss Bank House, Smithills, Bolton. 


Hounslow and District Wireless Society. 


We have held weekly meetings since our last 
report, and continue to make excellent progress. 
For à very young society it is very good, thanks 
to our members, who are very enthusiastic and 
turn up regularly every week. We should be glad 
to receive visits from other societies. We would 
also like to ask some of the clubs near Hounslow 
if they could arrange for one or two of their 
members to come over to us on a Thursday evening 
and give us a lecture on wireless. We, should be 
very glad of this, and it would prove to be of great 
assistance to our young meinbers. Will secretaries 
think of this and get in touch with me. 1 shall be 
glad to hear from them. T hope any gentlemen 
interested in wireless and living in or near Hounslow 
will come along on Thursday evenings to the Mission 
Hall, Pears Road, Hounslow, or communicate 
with Mr. A. J. Rolfe, Hon. Secretary, 20, Standard 
Road, Hounslow. 


Epsom and District Amateur Radio Society. 


The above Society wishes to inform readers 
that they have made a few alterations as regards 
members holding oftices. 
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The name and address of the Hon. Secretary 
is Mr. H. N. Penfold, 32, The Parade, Epsom, 
Surrey, and that of the Treasurer, Mr. J. B. Plenty, 
c/o Mrs. Starke, 28, Hook Road, Epsom. Surrey. 


The Society hopes to get going strongly 
during the coming winter. 


The Rugby and District Wireless Club. 


Owing to the lack of suitable accommodation, 
the Committee of the above Cluh have decided to 
suspend activities during the summer months, 
with a view to commencing again in the autumn. 

Would any gentleman in the locality who has 
a room to spare kindly communicate with the 
Secretary, Arthur T. Cave, 3, Charlotte Street, 
Rugby. 

St. John's Wood. 


A reader, Mr. G. R. Garratt, of 35, Abbey Road, 
St. John's Wood, N.W.8, is anxious to get in 
touch with amateurs of his district, with a view 
to the formation of a club. 


Watford. 


Mr. G. Bevan asks why there is no wireless club 
in Watford, where the number of amateurs seems to 
justify the establishment of one. Mr. Bevan's 
address is 44, Queen's Road, Watford, and he will 
be pleased to give his assistance in starting a societ y. 


Wireless at Scout Jamboree. 


On Saturday, July 16th, the Conway and District 
Boy Scout's Association held a Jamboree and 
exhibition in the grounds of Conway Castle. 


Among other exhibits a wircless section created 
much interest as it was the first time that such 
an exhibition had been seen in the town. 


In addition to amateur receiving apparatus 
exhibited, a demonstration was given with a Ill] 
Ultra Burnham Receiver (very kindly loaned by 
Messrs. Burnham & Co.. of Deptford). The results 
obtained with this set were really wonderful. A 
loud speaker was not available. and it was at first 
thought that it would be rather inconvenient for 
the public to put on headgear, but signals from most 
stations were readable yards from the telephones — 
Malta coming in especially loud. The method of 
valve control is excellent, and the advantages of 
being able to switch in any number of valves at 
will were made very obvious. 


The set did not arrive until just before the 
Jamboree commenced, and there was no opportunity 
of "testing it out." However, everything went 
off without a hitch. 

That the wireless section created a great deal of 
interest and materially assisted to make the 
Jamboree a success is evident from the fact that 
the wireless tent was " crowded out " from the 
commencement of the show until late in the evening. 
— H. Russell Jones, A.S.M., I C Wireless Section. 


Note.—The Editor is always pleased to receive 
photographs of interest for publication with 
Club Notes. 


QUESTIONS AND ANSWERS 


NOTE—This section of the magazine is placed at the disposal of all readers who wish to receive advice und 
information on matters pertaining to both the technical and non-technical sides of wireless work Readers 
should comply with the following rules.—(1) Questions should be numbered and written on one side of the 
paper only, and should not exceed four in number. (2) Queries should be clear and concise. (3) Before sending 
in their questions readers are advised to search recent numbers to see whether the same queries have not been 


dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) All queries must ` 


be accompanied by the full name and address of the sender, which is for reference, not for publication. Queries 
wil be answered under the initials and town of the correspondent, or, 4f so desired, under a ‘‘ nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. 


R.L.T. (Oxford)—(1) Yes. 
(2) Use a valve as a note magnifier, and arrange 
as shown in diagram. (Fig. 1.) 


(3) V24; 6 volts on filament, 30 volts on the 
anode. R, 4—6 volts on the filament, 50 volts on 
the anode. 


| 


Fig. 1. 


TYRO (Yarmouth).—(1) The aerial series 
condensers should be smaller than you suggest, 


say l as large in each case. The buzzer circuit — 


is not quite correct; arrange as in Fig. 2. 


I 


Fig. 2. 


(2) Wavelength maximum will be 4,500 ms. 

(3) Count all the spaces when the condenser 
is in ita maximum position. 

G.H.V. (Shrewsbury) _-( 1) and (2) The type 
of coil suggested is all right singly, but the combined 


arrangement will be inefficient in various ways. 
If you use coils of this type the largest would have 
to be about 2’ long by 9” in diameter, wound with 
No. 30, and the smallest, say, 5” long by 3” in 
diameter, wound with No. 24. Intermediate coils 
to suit your own convenience. 

(3) This depends on the type of circuit you 
propose to use. For all round purposes 0-001 míds. 
is very useful. 

(4) See Fig. 4, page 218, June 25th issue. 

J.F.B. (Bedford Park).—(1) &nd (2) 1n grid 
condenser working, the operating point must always 
be high on the characteristic, & signal producing 
a fall in the plate current. For reasons we have 
no space to enter into, too much positive volts on 
the grid may considerably spoil results, and only 
experiment in each case cati determine which of the 
connections you suggest will be the better. There 
is no difference in H.T. battery efficiency. 

(3) No. 

(4) Not efficiently. If you try it no special 
connections are necessary—merely leave out the 
condenser which would be used to tune the circuit. 
Make the inductance as large as reasonably con- 
venient. 

* SPARKUS °’ (Parkstone).—(1) Your sug- 
gested circuit is all right, except that the grid 
circuit should be closed by a variable tuning con- 
denser—the omission is probably an oversight. 
It is not necessary to have separate filament 
resistances for each valve. A circuit using one 
stage of H.F. amplification instead of one of the 
stages of L.F. amplification shown, would be more 
efficient for the purpose that you have in view, but 
would be less easy to design and construct. 

(2) A loud speaker can be introduced as sug- 
gested ; the resistances of its windings will determine 
whether it would be better in series or in parallel 
with the original telephones; find out which is 
the better by experiment. 

S.E.P. (Enfleld).—(1) The method you suggest 
has not, to the best of our belief, found any practical 
application, but appears fairly sound theoretically. 
You would have to determine the best value for 
the condenser in each case, experimentally. Do 
not make it too leaky; you are bound to get a 
certain amount of loss of signal strength in any case. 
You should be able to work it using common 
batteries if you run entirely separate leads to each 
piece of apparatus, and introduce choke coils in 
the leads if necessary. 

K.S.L. (Bournemouth).—(1) We cannot say 
the reason for the hum you complain of. We should 
have suspected the A.C. supply, but your state- 
ments as to the pitch, if correct, negative this. 
Your single circuit receiver is exceedingly bad. 
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The hum will probably affect H.F. amplification 
as well as L.F., but possibly not to the same extent. 
(2) Formula is true for any complete circuit 
in which L and C can be regarded as the total 
lumped inductance and capacity in the circuit. 
There are no simple correction terms for cases in 
which this is not the case. 
xta From about 2-0 to 5-0, depending on the 


(4) Almost any good oil of fairly high flash- 
point is suitable. 


W.E.D. (Reading).—(1) Yes, quite suitable. 

(2) Not in place of the blocking condenser. 
It could be used with advantage either in series or 
in parallel with the A.T.I.— preferably the latter if 
the set has not already one in this position. 


H.M.M. (Nunhead).—(1) The set sketched is 
quite O.K., with the exception of theseries condenser 
marked 0-0005 míds. in the grid of the last valve. 
This would prevent satisfactory working, and is 
not required. Also a potentiometer is of very little 
use in a set of this type. 

(2) Anode resistances and leaks are about right. 
Intervalve condensers would probably be better 
if smaller. Best values can only be found by 
experiment. 

(3) B corresponds to the barometric 
characteristic. See page 274 of July 23rd issue. 


G.L.H. (Cambridge).—(1) We do not like 
the mixed transformer and resistance amplifier. 
Otherwise the set is quite O.K. 

(2) Not suitable for C.W. as it stands—it would 
be necessary to introduce a reaction coil in the plate 
circuit of the first valve, nearest to the valve. 

(3) Telephone transformer about 3 oz. of No. 42 
for the H.R. side, and 4 oz. of No. 32 for the L.R. 
side. Intervalve transformer, presumably meant 
to be H.F., will depend on the wavelength required. 
See an article appearing shortly. 

(4) V24, or other low voltage valves would be 
best for a set of this type. 


SPARKS (York).—(1) This depends on the 
thickness of the paper. If this is 4/1000" you will 
require 38 sq. ems. to each pole. If the thickness is 
different from this, the amount required will be 
inversely proportional to the thickness. 

(2) Very unlikely. You might try a set of type 
similar to the single-valve long-wave receiver 
recently described, but it is very doubtful if you 
will get results at such a distance. 

(3) Either of these may be used for certain 
purposes. For methods, see the issues for October 
of last year. 

(4) There is little work except the Dutch con- 
certs being done at regular times. Near London 
there are various aircraft stations, and demon- 
strations as advertised in this magazine by makers 
of apparatus, but we doubt if you will hear any 
of these. : 

H.B. (Forest Gate).— (1) We cannot state the 
required capacity without a knowledge of the 
inductance to be used with it. A good value, 
supposing the inductance to be suitable for it, 
would be about 0-0003 míds. 

(2) Probably due to your using too much 
reaction for telephony, for which it is necessary 


that the set should not be in an oscillating state, 
as for C.W. | 

(3) There are various possibilities. The most 
likely appears to be oscillation in your set, as 
&bove. Possibly the amplifier is wrongly connected 
up, or is of a bad type, giving considerable dis- 
tortion. For the Dutch concerts you will probably 
require at least one stage of H.F. amplification. 

(4) If you have a wavemeter you can buzz the 
circuits and tune them by it. If not, note the 
tuning points of various stations of known wave- 
length and judge from these the values suitable 
for intermediate wavelengths. 

J.L.R. (Leicester).—(1) The general arrange- 
ment of your circuit is ali right, but it would be 
better to arrange the filament resistance to control 
the currente to both valves. We cannot give the 
capacities of your condensers, as you do not give 
the thickness of dielectric of any of them. The 
A.T.C. is certainly too small, and the tuned circuit 
condenser probably also. The inductance of the 
closed circuit should be considerably increased. 

(2) This would be possible, but would involve 
spoiling the two circuits already shown. It would 
be better to add another coil, in the plate circuit 
of the first valve, and coupled to the jigger 
secondary. 


H.B.S. (Wallington).—(1) This is evidently due 
to & short circuit in the leads or the valve, or 
possibly a wrong connection. See if you still get 
the effect with the valve removed. 

(2) There is no very cheap way. The beet is 
to use a valve rectifier, such as the “ Tungar ” 
type of the B. T.H. Co. ; but this would, however, 
cost several pounds to instal. 

(3) (a) A single layer coil, 8" x 5", wound with 
No. 22. (6) A coil of the same size, wound 4-pile 
with the same wire, would be quite suitable. 


P.B. (Reading).—(1) The circuit suggested is 
of very poor type, and would be ineflicient in 
many ways. Separate filament batteries, as shown, 
would be essential. Your second circuit would be 
quite satisfactory, or you could use any of the 
two circuit H.F. amplifiers given in these columns 
recently. . 

(2) The windings suggested should be satis- 
factory, but you may require rather more of the 
slabs than you suggest for the maximum wave- 
length. Cl and C3 might with advantage be some- 
what bigger, particularly C3. A potentiometer is 
of no use for the second valve, but might be used 
with advantage for the first. 

(3) Enamelled wire may be used if great care is 
taken not to damage the insulation. Single silk 
would be better, and double silk still better. 

(4) (I) is probably UA, as suggested. We 
cannot identify (II) from the description given, 
which is suggestive of the effect of C.W. on a 
spark receiver, or even of certain types of atmo- 
spheric. 

J.M.C. (Bombay).—(1) The receiver should be 
quite satisfactory, except that we do not think 
you will require nearly as much A.T.I. as you 
suggest, unless the aerial on the ship in question 
has been considerably altered since we saw it last. 

(2) This should be satisfactory, but we should 
prefer to omit the shunt condenser. 
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(3) Probably somewhat less sensitive, but more 
stable and easier to manage. 

(4) Only those given above. 

F.A.S. and H.J.M. (Rochester).—(1) O.K., 
except for the leak resistances, which should be 
about 5 to 10 megohms for each valve; and that 
the lower end of the A.T.I. should be connected to 
the earth lead (this was probably an oversight). 

(2) Yes. 

(3) This depends on the wavelength required 
Several will be required if the range is considerable’ 
Compare values given in various descriptions of, 
sets in the magazine. 

(4) Core about 4” in diameter and 4” long. 
H.R. winding 3 oz. of No. 44, L.R. winding 
6 oz. of No. 30. 

(5) About 100 ohms; the exact value is not 
critical. 

RADIOTEL (Ealing).—(1) and (2) Primary, 
9" x 6", wound with No. 22. Secondary, 5” x 4”, 
wound with No. 26. 

(2) For such a range a good pile-wound coil 
would probably give the best resulta, but a coil of 
honeycomb type would be much easier to make. 
Or you might use several basket coils placed side 
by side. The reaction coil may be of similar type 
to the tuning coil, or may be a single layer coil 
arranged to slide over the whole tuning coil; if 
so, it should be wound with about No. 32 wire in 
order to get sufficient inductance. 


L.T. (Hither Green).—(1) This receiver can 
be adapted for valve detection and L.F. amplifi- 
cation, but 1s not very suited for H.F. amplification 
or the use of reaction. owing to the close fitting of 
the circuits. For valve detection, put the valve 
filament and grid across the secondary condenser 
instead of the present crystals. For L.F amplifi- 
cation after crystal detection, use a step-up L.F. 
transformer instead of the telephones. 

(2) With either of these arrangements the range 
would probably be not more than 2 or 3 times the 
crystal range. 

D.P.F. (Cheltenham).— The results given are 
quite good, but sets of this type are always prone 
to amplify strong stations far more than necessary, 
while giving poor amplification of weaker stations. 
You might try a step-up transformer introduced 
at the point LE, but we do not think you will 
improve results much without H.F. amplification. 
Reception of the Hague concerts at your distance 
without this is very unlikely. 

J.A.M. (Cape Town).—(1) The apparatus 
suggested will be quite suitable. 

(2) Connect es in Fig. 4, page 218, June 25th 
issue, introducing the telephone transformer in 
the usual way. 

(3) None. 

(4) Such a set is not possible. For satisfactory 
frame aerial work at least three valves are neces- 
sary. 

E.J. (Farnborough).—-(1) We are afraid that 
instructions for making a combined transmitter 
and receiver, even of simple type, are out of the 
scope of these columns, particularly as you appear 
to have no knowledge of the subject. 

(2) These signs have significance as shown in 
Fig. 3. 
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CHEMICUS (London).-—(1) The circuit sug- 
gested is quite correct, but would be made more 
useful by the addition of a reaction coil in the 
plate circuit of the valve, coupling with the tuned 
circuit inductance. 

(2) Desirable for long wavelengths, but must 
be kept small, ¢.g., not greater than 0:0004 mfds. 

(3) Grid leak 5 megohms, grid condenser 0:0001 
mfds, condenser 0-0005 mfds., telephones 4,000 
ohms. 

(4) For a H.F. amplifier, the more efficient of 
the two, see Fig. 4. 


Fig. 4. 


CUSTOS (Bradfield).- (1) Except for the 


fact that electrostatic reaction can only be used 


" . . 
on an even number of valves, there is little to 


choose between them. Electromagnetic is possibly 
somewhat more manageable. 

(2) You should get fairly good results from such 
stations as Croydon. Perhaps your capacities are 
rather large, or you are allowing the set to oscil- 
late ? 

(3) The only really cheap form of loud speaker 
is that of Fig. 2. page 792. of February 19th issue. 
This is, of course, not highly efticient, but other 
types are given in the article. All of them will 
require more power than you are likely to get from 
one valve. , 

(4) The symptoms certainly point to the H.F. 
transformer being defective. The type of construc- 
tion is fairly good; it is very likely that they are 
more suitable for a longer wavelength. The sug- 
gested alternative is possible, but it would be 
better to wind the coils in alternate sections rather 
than right on top of each other. 


QUESTIONS AND ANSWERS 


G.H.D. (Leigh)—(1) We think you might have 
completed the filament connections for two valves 
in parallel from the scores of diagrams of this 
arrangement which have appeared recently. How- 
ever, we redraw it in Fig. 5. 


T— ly 


Fig. 5. 


(2) Yes, and yes. The reaction coil need not be 
tuned. 

(3) Circuit may be simplified, as suggested, 
without serious loss of efficiency. 

G.T. (Dover).—(1) As requested, we give a 
diagram (Fig. 6) for adding a valve as a L.F. 
amplifier to a simple crystal set, but this is hardly 
an efficient way of using a valve. 


(2) V24 valve will do. 
(3) You may, if you use the valve with reaction 
on high frequency, but not as in the circuit given. 


TIMEKEEPER (Wellingborough).—We give 
in Fig. 7 a suitable circuit for adding a stage of 


P 


Fig. 7. 


L.F. amplification to the single valve long-range 
receiver recently described. 

M.A.J. (Pengam).—(1) See Fig. 8. 

(2) The wavelength as shown will be about 
9,000 ms. This is much higher than necessary. 
Rewind the A.T.I. with No. 22 or No. 24. 


Fig. 8. 


R.C.M.R. (Eastbourne).—(1) GFM Catewater, 
GFF Felixstowe, GFZ Howden ; others not known. 

(2) This cannot be done efficiently, as there is 
always a serious hum in the receiver if it is tried. 
The only practicable way is to use the supply 
with any convenient form of rectifier to charge 
accumulators, which can be used on the set when 
not on charge. 

(3) After the end of the ordinary time signals 
the actual times of the first and last dots of the 
astronomical time signals is sent, repeated in 
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each case twice. The notation used may be illus- 
trated by an example. If the time of the last dot 
were 11 hrs. 35 mins. 17-32 secs., this time would 
be indicated as follows: — -- - —, followed by the 
figures 351732. 

G.H.J. (Limehouse).—(1) Your aerial is 
certainly rather short. lf possible lengthen it over 
the two gardens. 

(2) You will get better results with an outside 
aerial. 

(3) A valve could be added as a low-frequency 
amplifier. 

(4) No. ` 

D.H. (Nottingham).— (1) and (2) We cannot 
give a winding for this wavelength without further 
particulars as to your set. For such a short wave- 
length and for spark signals the honeycomb is 
distinctly less good than the single layer type. If 
you must have honeycomb coils, try &bout six 
layers of No. 24 for the primary and nine layers of 
No. 26 for the secondary, putting several tappings 
on each. 

(3) Yes, the coupling could be made sufficiently 
tight in this way. 

A.Y.Z. (Kilmarnock).— (1) The letterpress in 
the article referred to states that no tapping is 
required, while the diagram 2 shows both inductance 
variable. Fixed inductances only give a relatively 
small range of wavelength with a given variable 
condenser, and therefore to extend the range of 
wavelength obtainable it is desirable to make the 
inductance variable by the use of tappings, as well 
as the condenser. 


Fig. 9. 


(2) and (3) Arrange the circuit as in the diagram, 
Fig. 9. Make the A.T.I. 5' in diameter by 8” long, 
wound with No. 24. Reaction coil may be 4” in 
diameter and 6" long, wound with No. 28. The 
A.T.I. should have a few tappings, but there is 
no need for tappings on the reaction coil in this 
case. 

E.P.C. (Wimbledon).— (1) The type of circuit 
you suggest is not a possible one, owing to the 
fact that you cannot use capacity reaction on a 
single valve, and your scheme shows only one 
valve available for reaction purposes. You will 
have to adopt the normal arrangement of inductive 
reaction on the first valve, followed by crystal 
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rectification and L.F. amplification, of which you 
will find several diagrams in recent issues. 

(2) Yes. 

(3) See the diagram, Fig. 10. The battery must 


Fig. 10. 


be well insulated from earth. You can try an R 
valve if you only want a few milliamps. The 
method is of very little use for reception. 

M.S.H. (Chiswick).— (1) You should get 
3,000 ms. with no loading coil, 4,700 ms. with one 
of the coils, and 6,000 ms. with the two coils. 

(2) Approximately 0-001 míds. 

(3) A complete list was given in the April 30th 
issue. 

J.S. (Brighton).— (1) We regret that we have 
no information with regard to an instrument oí 
this name. À 

(2) If the set has a detector and telephone it 
should be possible to adapt a valve as a low- 
frequency amplifier. Connect the telephone ter- 
minals through a step-up low-frequency transformer 
to the grid and negative filament lead of the valve. 
Include the telephones in the anode circuit of the 
valve. 


Fig. 11. 


W.E.R. (Scarborough).—(1) Rearrange the 
circuit as in Fig. ll. A circuit of this type will 
need careful handling to avoid radiation during 
reception. 
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THOTH (Bombay).—(1) With H.R. tele- 
phones a series connection is generally best, because 
other parts of the circuit, such as the detector, 
have a resistance which is generally higher than 
that of the telephones. With L.R. telephones a 
parallel connection is generally better. For maxi- 
mum efficiency the connection should always be 
such that the total resistance over all the telephones 
as connected should be as nearly as possible the 
same as the resistance of the rest of the circuit 
in which they are placed. 

C.E.M. (Cowes).—(1) For a 3-valve amplifier 
as desired see the diagram Fig. 12. 

(2) A 4-ft. frame, wound with 30 turns of No. 22 
slightly spaced. Use with a loading coil in series, 
and a 0-001 mfds. condenser across the whole. 


(3) For frame aerials, see issues for May 29th 
and June 12th, 1920. For slab inductances, see 
issues for October 2nd, 16th and 30th, and Decem- 
ber llth, 1920. 

(4) This is much too small; use nothing less 
than 3 to 4 ft. 

NEPHEW (London).—(1) Very useful. Many 
examples of single valve circuits for which this 
apparatus is useful have been given in recent 
issues. 

(2) Yes, certainly. A fair amount of telephony 
should be heard near London on wavelengths up 
to about 1,000 ms. 

ELECTRON (Tottenham).—(1) Circuit is O.K, 
except that telephone condenser should be con- 
nected across the H.T. battery as well as the 
telephones. It would be advantageous to increase 
the H.T. battery to about 35 volts. 

(2) For C.W. reception a sliding inductance 
does not give a sufficiently fine adjustment, and 
therefore a variable condenser should be used. 

(3) To receive spark, do not short the reaction 
coil. Weaken the reaction coupling until the set 
does not oscillate, and then readjust until almost 
at the point at which oscillation commences again ; 
this gives the most sensitive point for spark recep- 
tion. 

(4) About 5,000 ms. 

W.N.M. (Melton Mowbray).—(1) If you mean 
the short-wave tuner, an article by P. R. Coursey, 
in the March 5th issue, shows how this can be 
done. 


(2) Telephony can be received on any spark 
receiver, if adjusted to the correct wavelength. It 
is usually weak on crystals, and requires amplify- 
ing. 

(3) To use a 6-volt 20 amp. hour accumulator 
for the filaments and about 50 volts (say, 15 pocket 
lamp batteries) for the anode circuit are required. 
These need not be costly. 

INKPOT (Birkenhead).—(1) Try four basket 
coils 16 cms. outside diameter and 4 cms. inside 
diameter, wound full with No. 26. 

(2) In the article in question there was given 
the simplest arrangement, not necessarily the 
best. 

(3) The filament current of a good French valve 
is about 0-7 amps. You may have a fairly low 
resistance leak causing the battery to run down, or 
else the accumulator is not fully charged when 
put into use. 

(4) No. 

F.G.C. (Cheddar).—(1) About 0-0005 mfds. 
with a switch for series or parallel connection with 
the A.T.I. 

(2) Try & plain solenoid inductance, made up on 
a 6” diameter former, wound with 12" of No. 24 
enamel wire, with a sliding control. 

(3) 120 ohms., with a telephone transformer. 

(4) The No. 16 crystal receiver has an 
A.T.I. of 4,000 mhys., and is intended to 
tune an aerial of approximately 0-001 mfds. 
capacity to 4-000 ms. On small amateur aerials 
of capacity approximately 0-0002 mfds., it will 
only tune to 1,800 ms. It is obvious that the 
addition of a valve to the set will not remedy 
this. An additional loading inductance is neces- 


sary. 

F.B.  (Portsmouth).—(1) The magnetic 
detector is practically useless for an amateur aerial, 
except perhaps for extremely strong signals. 
The inductance required to tune to any wavelength 
limits the current, so that the detector is very 
inefficient. You will do well to try a crystal set. 

(2) The magnetic detector is usually connected 
in a circuit as in Fig. 13. 


Fig. 13. 


(3) It will not be of any great advantage. 

(4) Either will give results. 

FIZZ (Exeter).—(1) The circuits of Fig. 1 
and Fig. 2 are both incorrect, No. 1 especially. 
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With a 2-slide set it is advisable to use a condenser 
to tune the detector circuit. On page 156, May 28th 
issue, is shown a single circuit crystal set, and a 
2-slide set on page 218, June 25th issue. 

(2) Use a capacity of about 0-002 mfds. 

(3) Some carborundum will give good results 
without a potentiometer. Also zincite-bornite 
is very good. 

(4) If signals are very loud the sensitive point 
is probably gradually upset, &nd it cannot be 
remedied with that type of detector. 

J.E.G. (Leeds).—(1) Results will be very 
poor indeed, with a crystal receiver and a frame 
aerial. 

(2) Not very much. 


Fig. 14. 


(3) If you cannot use an outside aerial a 3-valve 
high-frequency amplifier will give good results 
with a 4’ frame. Wind it with 30 turns of No. 20, 
and use it in conjunction with a loading coil. 

C.W.J.(Bristol).— (1) Inductance 25,000 mhys. 
Capacity 0-0006 mfds. 

(2) Yes. Connect the telephone terminals of 
the tuner to T.S.F. terminals of the amplifier, and 
set the switch to B.F. This will amplify the 
signals given by the tuner crystal. Or connect 
the valve terminals of tuner to T.S.F., and set 
tuner switch to " valve," and amplifier switch to 
H.F. 'Then the first valve acts as & detector. 
Your diagram is correct except that a leak should 
show across the grid condenser. 

(3) No. 

(4) The letters stand for the French equivalents 
of —high frequency, low frequency, earth telegraphy 
and wireless telegraphy. 


MARCONI'S WIRELESS TELEGRAPH 
COMPANY, LIMITED. 


In subinitting the accounts for the year ended 
December 31st, 1920, the Directors do so with the 
full knowledge that many matters remain unsettled, 
and consequently the accounts cannot reflect 
the true strength of the Company's position. 
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The credit balance of Profit and Loss Account for 
the year amounted to £297,681 14s. 10d., which, 
added to the balance brought forward from the 
last account, leaves to the credit of Profit and Loss 
Account a sum of £1,242,134 Is. lid. From this 
have to be deducted the following dividends :— 
On Preference Shares 7 per cent. paid on January 
31st, 1921, £17,500; on the Ordinary Shares an 
interim dividend of 5 per cent. paid on January 
3lst, 1921, £130,458 14s. 6d.; favna available 
for distribution a balance of £1,094,175 7s. 5d. 
The Directors recommend yment of further 
dividends for the year ending December 3lst, 
1920 :—On the Ordinary Shares, 10 per cent. 
(making 15 per cent. for the year), £261,108 5s. 2d. ; 
on the Preference Shares 5 per cent. (making 12 
per cent. for the year), £12,500; leaving a balance 
to carry forward to next account, £820,567 2s. 3d. 

A large amount of the Company's business during 
the past year has been with foreign countries. 
In consequence of the unfavourable rates of ex- 
change which obtained during the year, substantial 
sums of money have been retained abroad on 
deposit or invested in foreign government securities. 
At the end of December, when the Company’s 
accounts were closed, foreign currencies showed 
a very considerable depreciation, materially affect- 
ing the Protit and Loss Account for the year. There 
has been a marked improvement in recent months, 
but the Directors, believing that in the course of 
time a further appreciation in foreign exchanges 
will be experienced, regard it to be in the interests 
of the Company that these moneys should, for the 
present, remain abroad. 

There has still been no settlement with any of 
the Government Departments in respect of any 
of the Company's claims arising out of the War or 
the services rendered during the War, therefore no 
sum in respect of any of these claims figures in the 
year's accounts. Some progress, however, has 
been made. An important and controlling patent 
used very largely by the Navy, Army and Air 
Force was challenged by the Admiralty. The 
matter was referred for arbitration to the late Lord 
Moulton, who gave his award on August 2nd, 
1920. He found that the patent was valid, and 
was infringed. 

Atthe Annual General Meeting of the Company, 
held on August 24th, 1921, the Dividends as 
recommended by the Directors were approved. 


SHARE MARKET REPORT. 


The market is still very dull where Wireless 
Shares are concerned and a further depreciation in 
prices has taken place during the last fortnight. 


Prices as we go to press, August 25th, are :— 
Marconi Ordinary .. .. .. £1 17 6 


T Preterence c.. >». £l 17 6 

oe Inter. Marine... .. £1 2 6 

$5 Canadian.. .. .. 6 6 
Radio Corporation of America :— 

Ordinary .. es es œ 8 6 

Preference .. .. .. .. 9 0 
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A CALIBRATED INDUCTANCE 


MODERATE IN PRICE AND VERY EFFICIENT 


These Inductances are calibrated against N.P.L. standard, both as regards self- 
capacity, and self-inductance. Their approximate ranges of wavelength are as follows : 
A col - 200—1600 metres (with approximate calibration) Price £1 0 O 
B . - 1000—8500 _,, M " son! 3539. 0 
C . - 5000—24000 . a f sc A10 O0 


Some idea of the efficiency of these Inductances can be formed from 
their extremely low self-capacity, e.g., 


A coil has a self-capacity of obs “on "000003 
B j = fas van 000019 
C uds '000048 


These can "da sold with N.P. L. Certificates extra. 


All Inductances sold by us bear a certificate of their approximate 
value in microhenries. We are also prepared to quote you for 
the calibration of Inductances and Condensers. 


Please Note—Showrooms are open from 8 a.m. to 8 p.m. 


Office and Works W R H TINGEY Offices and Showrooms 
Telephone: 9 e ° 92, Queen Str eet, 


1916 Hammersmith -: Specialist in Wireless Hammersmith, W.6 


THE MITCHELL GREAT STORES 


188, RYE LANE, LONDON, S.E. 15. 


The Cheapest and Best Market for Everything Electrical. 


OUR ENORMOUS CATALOGUE, POST FREE 6d. STAMPS. 


Dynamos, low tension from 32/6 Aerial Insulators from 1/- 
. hg i 200 Valves bs 10/- 
Transformers, low tension ... iinde Trinia 16/- 
à igh ,, T 3 

V oltmeters, pocket, 0-6 volts Contact Studs 1/ 
T M 0-10 Skinderviken Buttons 5. 


0-20 . 


[nstrument Wires 


Prices on Demand 


Ebonite Sheet, Rod, Tube, Metals, Terminals, Screws, Nuts, etc., etc. 


EVERYTHING for the AMATEUR, EXPERIMENTER or PROFESSIONAL. 


It is necessary that you go to— 


188 RYE LANE, PECKHAM, for YOUR SUPPLIES. 


OUR EXPERIENCE 


in the Manufacture of High and 
Low Tension Condensers for all 
Types of Wireless Installations 


IS UNIQUE 
IT IS AT YOUR SERVICE. 


All enquiries other than American 
should be addressed to (Department W.) 


DUCON WORKS, Goldhawk Rd., 
Shepherds Bush, London, W.12 
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Telephone: - HAMMERSMITH 1084. 
Telegrams: HIVOLTCON, PHONE, LONDON. 
Code : - MARCONI INTERNATIONAL. 


yes 


All Ameriean Enquiries to be addressed— 


DUBILIER CONDENSER CO, Inc., 217 Centre Street, New York. 


Please mention the Wireless World 


SEPTEMBER 17, 1921. 
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LOUD-SPEAKING TELEPHONES—III. 
By Purr R. Coursey, B.Sc., F.Inst.P., A.M.I.E.E. 


N previous articles considering various 

forms of loud-speaking telephone appa- 
ratus we have not yet discussed any which 
differ essentially in principle from the usual 
form of telephone except in the mechanism 
used to impart the vibratory motion to the 
‘diaphragm. In all of them a diaphragm 
of some form is employed. In at least one 
pattern of instrument, however, the dia- 
phragm has been dispensed with entirely, 
and other means used to set the air in the horn 
into vibratory motion. The true function 
of the diaphragm in all ordinary patterns 
of telephone is merely by its vibratory move- 
ments to impart similar vibratory or oscillatory 
movements to the air in contact with it so 
that a sound wave can be set up and pro- 
Pagated outwards from the horn. The 
diaphragm is perhaps the greatest restraining 
factor which hampers the setting up of large 
amplitude air vibrations by the telephone 
Instrument, since its natural elastic properties 
prevent large movements except under the 
application of excessively large forces. These 
elastic restraining forces can be lessened by 
making the diaphragm larger and of thinner 
material, but this introduces fresh troubles 
in the form of distortion of the sound emitted 
from the instrument. All elastic bodies 
like diaphragms or reeds possess what is 
usually known as a natural period of vibration 
—that is to say, if their form is disturbed by 
the application of a force (provided that the 


force is not too great and does not exceed 
the “ elastic limit"), they will resume their 
original form or position not immediately 
but only after the execution of a series of 
vibratory movements. The frequency of 
these free vibrations is always the same 
provided no changes are made in the vibrating 
material—such as by altering its weight by 
loading—and provided the oscillations are 
not too highly damped by the friction of the 
surrounding medium or fluid. If the damp- 
ing caused in this way exceeds a certain 
quantity the oscillations will be damped out 
completely, and the deflected body will 
simply return to its original position without 
oscillations. 

Whenever a periodic force is applied to 
an elastic body the amplitude of the movement 
set up in that body will be greatest when the 
frequency of the applied force is very close 
to the free or natural vibration frequency of 
the body itself. Hence, in the case of the 
telephone, the vibration of the diaphragm 
will have the greatest amplitude when the 
frequency of the currents flowing through 
the windings of the instrument approximates 
to the natural frequency of vibration of the 
diaphragm. As the frequency of the currents 
approaches this value the amplitude will 
increase, so that in the case of a complex 
waveform like speech certain of the harmonics 
that happen to approach the diaphragm's 
vibration frequency will be over-emphasised 
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in relation to the others. This evidently 
leads to distortion. 

In practical working it is desirable to 
choose a diaphragm (for reed, as the case 
may be) having a natural vibration frequency 
considerably higher than the normal or mean 
frequencv of the currents on which the 
instrument is to be operated. "There will 
then be as little distortion as possible for the 
major portion of the sound waves. 

When the weight of the diaphragm is 
reduced while retaining its size constant, 
its elastic forces become weaker and its 
natural frequencv is reduced, so that this 
modification cannot be carried very far or 
too much distortion will be introduced. 
Similarly, if the size of the diaphragm is 
increased, its natural frequencv is lowered. 


These facts render it extremely dificult to : 


build a telephone receiver that is capable 
of emitting a large volume of sound without 
considerable distortion of that sound. Evi- 
dently, therefore, if some means could be 
found of dispensing with the diaphragm and 
yet setting the requisite volume of air into 
movement, the production of really loud 
sounds might become possible without intro- 
ducing this resonance distortion. 

If it is merely a question of the instrument 
producing a noise, of course resonance 
may be utilised in order to gain increased 
amplitude of the diaphragm for a given 
current through the magnet windings, but 
even for Morse signalling. this method. is 
seldom practicable, since when it is employed 
a short impulse or “dot” signal applied to 
the apparatus becomes lengthened out to a 
" dash" owing to the vibrations persisting 
after the applied forces are removed. The 
less the damping of the vibrating svstem is 
made, the greater will be its amplitude of 
vibration for a given applied force, but the 
longer will its vibrations persist after that 
force is removed. The conditions of large 
amplitude, obtained by resonance and rapid 
response to high speed signals, are therefore 
antagonistic to one another, while speech 
reproduction would evidently be nearly 
impossible with such an instrument. 
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The main function of the horn used with 
most forms of loud-speaking telephone is 
to enable a greater volume of air to be set 
in motion without increasing the size of the 
diaphragm which is producing the air move- 
ments. The fundamental frequency of the 
diaphragm can thus be maintained at a reason- 
ably high value, although the horn itself 
may also introduce further resonance troubles. 

Many attempts have been made to overcome 
the difficulties introduced by the diaphragm. 
The telephones of the Brown type, which 
have already been described in these columns, 
are one of the best known examples of such 
an attempt, the elastic diaphragm in them 
being replaced by a reed which actuates a 
rigid aluminium disc (cone shaped) the pur- 
pose of which is merely to set the air in 
motion without calling into play its elastic and 
vibratory properties. 

Another instrument in which they have 
been overcome, and overcome more suc- 
cessfully, is the Stentorphone*, a loud- 
speaking apparatus, the invention of Mr. H. A. 
Gaydon, which is manufactured by Messrs. 
Creed & Co. In this instrument rapidly 
pulsating blasts of air are released into the 
horn by an appropriate valve, and these 
puffs set up the main air movements in the 


Fig. l. 
Valve Box of Stentorphone with valve in position but 


front plate removed. (Note—The details of the 
clamping for the front plate H have been omitted from 
the sketch.) 


* Named after Stentor, a Greek herald, reputed 
to have a voice like thunder. 
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body of the horn and thus give rise to the 
sound waves. . : 

The chief problem in the desizn of this 
apparatus lies in the construction of the 
valve, which, while being rigid enough to 
control the emission of the rapid puffs of 
compressed air, must also be of a sufficiently 
light construction to enable it to follow the 
rapid movements necessary for the establish- 
ment of useful sound or speech waves. In 
addition to this the valve must have complete 
control of the air emission, from complete 
closure of the aperture to maximum opening 
depending upon the loudness and the waveform 
of the sound to be emitted. 

The movements of this valve can evidently 
be effected by electromagnetic means, using 
appropriate magnet windings, or it may be 
moved mechanically, as for example by a 
needle actuated by a gramophone record. 

The essential features of the valve are 
shown in Figs. 1 and 2, from which it can 
be seen to consist of two flat pieces of metal 
A and B, through which slots X Y have been 
milled to allow the passage of air. ‘These 
two pieces are pressed flat together, their 
contact surfaces being machined: and polished 
so as to form an airtight joint. — One of these 
valve surfaces form the front of a box C, 
which acts as an air-chamber and filter. 
This box is packed with gauze and cotton 
wool to filter out dust particles, etc., from the 
air. Compressed air at about 10 Ibs. /in.? is 
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supplied to this box by a flexible connection 
at D. ‘The front plate of the valve is made 
as small and light as practicable to permit of 
its easy movement by the applied forces. 


Fig. 2. 


Valve Box of Stentorphone showing valve B removed 


from seating A. (Note—Clamping details for 
H have been omitted.) 


It is held in place by a spring fitting EE, 
and pivots about two small hardened knife 
edges or needle points in a similar. manner 
to the well-known needle lever arm of a 
gramophone sound-box. Its lower end is 
usually fitted with a needle holder for use 
on a gramophone -record, but this may 
obviously be replaced by an electromagnetic 
attachment to use the instrument as a direct 
loud-speaking telephone receiver, or the 
needle may simply rest on the reed or tongue 


Fig. 3. 


Valve Box of Stentorphone showing com ponent parts. 


(The clamping clips for the front plate can be seen 


in this illustration.) 
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of a telephone or quick acting relay, so as to tending to open the valve), so that for the 


transmit the vibrations to the valve. 
The arrangement of the valve and its 
attachments may be better seen from Fig. 2, in 


normalair pressure the valveis in equilibrium, 
and is thus easily controlled. 


The front plate H fits on over the valve B, 


which it is shown separated from its seating so as to form an enclosure for it, and also 
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Fig. 4. 


The Stentorphone, showing arrangement of Valve Box on Tone Arm of Gramophone. 


(Note flexible tube 


leading compressed air to valve box, and spring on tone arm to counterbalance weight of valve box.) 


by releasing the springs EE from the screws 
FF. 

When correctly mounted in position the 
valve B is pressed into contact with the valve 
seating A, so that the bars in B just cover up 
the slots in A and completely prevent the 
passage of air until the valve is vibrated by 
the gramophone needle or other mechanism. 
When it is moved in this way—away from 
and towards its seating—the volume of air 
that passes out depends upon the movements 
of the valve, and so reproduces the sound. 

A special spring G is provided to press 
the valve on to its seating, and the force 
on this spring (applied by the screw S) needs 
to be adjusted to exactly balance the air 
pressure acting on the back of the valve (and 


to provide an outlet T for connecting to 
the horn. The appearance of these various 
parts may be seen from the photograph in 
Fig. 3, while the manner in which the ap- 
paratus is mounted for use on a gramophone 
Is shown in Fig. 4. 

The volume of sound emitted from this 
instrument can be controlled by a regulator 
valve in the air supply pipe, but a more 
effective control is obtained by means of a by- 
pass which allows some of the sound-modu- 
lated air to escape into the cabinet instead of 
all passing into the horn. The lever of this 
control can be seen on the right hand side 
of Fig. 4. In this way the sound output can 
be adapted to a small room, or it can be 
sufficient to fill a large hall such as Olympia. 
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A USEFUL EXPERIMENTAL SINGLE 


VALVE 


PANEL 


By E. McT. Rezcz. - 


HE chief uses of the valve as applied 
to the reception of wireless signals 
may be briefly enumerated as follows :— 

l. To amplify the high frequency 
currents set up by the incoming waves. 

2. To rectify these high frequency 
currents to enable them to operate a 
telephone or similar instrument. 

3. To amplify the resulting low 
frequency impulses. , 

4. To act as a generator of high 
frequency currents for the purpose of 
receiving continuous waves by the 
heterodyne method. 

5. Under suitable conditions to com- 
bine the duty mentioned in 4 with those 
of 1 or 2, or both. 

The serious valve-worker, as soon as he 


has gained a little experience in the handling 
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Fig. 1. 


[Editor's Note: Wire shown in Author's Fig. 1 as 
joined to left-hand side of terminal F should be 
connected to terminal E not to F] ra 73 


of a valve, should try for himself different 
circuits embodying the above functions in 
as many combinations as possible. The 
practical knowledge thus gained is worth 
books full of theory. 


Fig. 2a. 


In carrying out these experiments it is of 
the utmost help to be able to change over 
from one type of circuit to another with as 
little inconvenience as possible, and as the 
connections of the high and low-tension 
batteries and filament resistance do not vary 
in many of the circuits, the writer has found 
the simple valve panel illustrated in Fig. 1, 
exceedingly useful. 

It consists of a box (a small cigar-box is 
suitable), measuring about 7 ins. x 54 ins. 


Fig. 2b. Connection scheme to Fig, 2a. 
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x 1} ins, preferably with the top formed of 
a piece of ebonite on which to mount the 
valve-holder and filament resistance. "The 
former should be of a kind suitable for the 
valve in use, the cheaper form of variable 
resistance being the variety illustrated, wound 
on ebonite or hard wood. 


Fig. 3a. 


'The connections are as shown, and it 
will be noted that they differ from those used 
in somewhat similar panels in that four 
extra terminals are fitted ——two for short- 
circuiting the grid condenser and leak when 
not in use, and two for use when a potentio- 
meter is included in the circuit. 

The grid condenser and leak may be fitted 
in the box or may be connected when required 
to terminals E and F, which are shorted when 
the condenser is not in use. 

The shorting strips are made of jin. 
brass or copper strip, shaped as in “S’’ Fig. 1. 


Fig. 3b. Connection scheme to Fig. 3a. 
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TO TELEPHONES 
Fig. 4a. 


Figs. 2, 3 and 4 are skeleton. diagrams 
indicating the position of the strips and external 
wiring when using a few simple well-known 
circuits, and these connections, of course, 
may be modified to suit the reader's own 
apparatus and requirements. 
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Fig: 4b. Connection scheme to Fig. 4a. 


It is not the writer’s intention to describe 
these circuits, but just to indicate the con- 
venience of having, for experimental purposes, 
a few extra terminals and strips for shorting 
portions of the circuit as necessary—a method 
much to be preferred to the twisting together 
of two or three bits of wire, which generally 
manage to break away unscen. 

A few such panels made up for use when 
building up multi-valve circuits, will well 
repay the extra expense and initial trouble 
involved, and will be especially valuable to 
those who have not vet tried controlling the 
filament current of each valve separatelv. 
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THE CONSTRUCTION AND ERECTION OF 
A MAST 


By Brian H. 


ANY wireless enthusiasts experience 

great difficulty in setting up their 
aerials, in obtaining suitable masts, and in 
erecting them. ‘The following suggestions 
may be of some use to those to whom the 
above difficulties have presented themselves. 
I have made use of all these suggestions 
myself, and have found them most useful. 
My present aerial is similar to the one I am 
about to describe, and nothing could be 
more successful. 

The simplest and cheapest mast to erect 
Is one made of gas or steam piping. Any 
plumber or builder 
would supply the 
necessary lengths of 
piping. 

The Postmaster- 
General limits all 
amateurs’ aerials to 
a maximum height 
of 100 ft., and this 
height is easily at- 
tained by such a 
mast as is described 
here, provided the 
few directions are 
carried out to the 
letter, and the details 
of the piping are 
managed ina reason- 
able way. Care 
must be taken in W 
obtaining the right N 
thickness of piping, 
length of sections, 
number of guys, and so on. 

A 100-ft. mast would require about six 
sections of piping, say, two 20-ft. lengths and 
four 15-ft. lengths (Fig. 1.) The top length 
would then be $ in., or better, $ in. in diameter, 
and each section going down would be a 
lin. greater in diameter than the one next 
above it. 

Thus, for a 100-ft. mast, the lowest 
section would be about 2 ins. in diameter, 
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and for a mast about 50 ft. with three or 
four sections, the bottom length would be 
11 ins. or 14 ins. in diameter. The joints 
from one section to another are made by 
reducing collars (Fig. 2.) 

The best height for one of these masts is 
from 50 to 65 ft. This combines maximum 
height and safety with ease and simplicity 
in erection. 

The guys are an extremely important item. 
The best material for them is stranded steel 
wire. Seven 30-wire (seven strands of 
S.W.G. 30) is the most convenient, as it is 
very tough and 
strong, easy to work - 
with, and yet not 
very expensive. 


Guys should be 
attached at every 
joint. in sets of 


four, that is to say, 
four guys at each 
joint (Fig. 2.) For 
a 100-ft. mast there 
might be rather more 
than one set of guys, 
but never less than 
one to each joint. 
A 55-ft. mast should 
have twenty guys, 
five sets of four each. 
Each guy should 
have one peg, which 
should be driven far 
and hard into the 
ground, and all the 
pegs belonging to the guys on one side of the 
mast should be arranged in a row,a line drawn 
along which should pass through the mast. 
Thus, for a 55-ft. mast there would be four 
rows of five pegs each. ‘Two adjacent rows 
would naturally be at right angles to each 
other, while two rows on opposite sides of 
the mast would be in line with one 
another. 


This is not only undoubtedly the best 
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arrangement for the guys, but also gives them 
a neat and tidy appearance. 

There are many ways in which the ground 
end of the mast may be fixed. For ordinary 
receiving purposes, probably the best is to 
get a short length of steel piping, about 
2 ft. long, just large enough to fit over the 
lowest section of the mast, and to close the end 
of this. It may be hammered straight into 
the ground so as to form a socket for the mast. 


If the aerial is to be used for transmitting, 
the foot of the mast should be insulated from 
the ground, as also should the guys. The 
guys are easily insulated by inserting a small 
insulator in each guy near the ground, but 
the mast is not so easily insulated. The 
simplest thing is to make a socket of some 
insulating material, or to insert a layer of 
some insulating material between the mast 
and its socket. 

When all the material has been collected, 
the sections should be joined together, and 
all the guys attached. "The longest ladder 
possible should then be obtained, and the mast 
laid along it, the foot of the mast being at 
the foot of the ladder. At this point it 
will be necessary to get a few friends and 
neighbours to help. One person should 
be at the end of each guy. I have had a 
mast “ crashed " through not having sufficient 
helpers, and allowing some to take more 
than one guy. Several strong men should 
be told off to raise the ladder, and it should 
be one man's job to shout directions to the 
various people on the guys. When all is 
ready, the people on the two sets of guys 
whose pegs lie on the opposite side of the 
foot of the mast to that on which the mast 


itself lies, pull gently on their guys, those - 
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on the guys attached highest up pulling 
hardest. At the same time the ladder is 
raised. Someone should be standing at the 
foot of the ladder, to which the foot of the 
mast is attached in such a way that it can be 
easily undone. The people on the other 
two sets of guys do not pull at all yet, but 
merely hold their guys ready to pull at a 
moment’s notice, when the mast is practically 
upright. As the ladder is raised, and the 
two first-mentioned sets of guys are pulled, 
the mast will probably bend into all sorts of 
extraordinary shapes, but this does not 
matter at present. The main object is to 
get the mast upright, and providing the 
people on the guys do not allow too much 
bending, this is a simple matter. When the 
mast is nearly up, the two remaining sets 
of guys should be pulled gradually, till they 
are being pulled to the same extent as the 
first two sets, though, of course, always 
obeying the orders of the directing man. 
Now the foot of the mast should be untied 
from the ladder and the ladder lowered as 
quickly as possible. “This done, the people 
who were managing the ladder should take 
hold of the mast and lift it slowly and gently 
into its socket. 

Now comes the straightening, as the mast 
probably looks something like a serpent ! 
The straightening should begin from the 
bottom end of the mast. The four guys 
at the first joint should be manipulated so 
that the mast becomes straight to the first 
joint, and these guys should then be attached 
to their respective pegs. The guys should 
be rather on the tight side than on the loose. 
Next the mast should be straightened up to 
the second joint by means of its four guys, 
which should then be attached to their pegs. 
Straightening should then be continued up 
to the third joint, and so on right up to the 
top, till all the guys are fixed to their proper 
pegs. 

There is one thing worth mentioning that 
should be done while the mast is lying on the 
ground, and which, if forgotten, will necessi- 
tate taking the whole mast down again. ‘This 
unnoticeable little thing is the pulley attached 
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to the top of the mast, and the wire passing 
over it for pulling the aerial up and down. 
The pulley is a thing which should be carefully 
chosen. The flange should be deep, and 
there should be absolutely no chance of the 
wire which passes over it slipping off and 
getting jammed. I have had to take a mast 
down through fixing an unsuitable pulley 
to it. The wire passing over the pulley 
should be twice as high as the mast, so that, 
when it is half over the pulley, both ends 
should reach the ground, and, when erecting 
the mast, the two ends should be tied tightly 
to some point near the bottom of the mast, 
so that the wire cannot get loose or flap 
about. | 

When the mast is up, straightened, and 
properly guyed, the aerial may be hoisted. 
This should be done carefully and slowly, 
especially if the pulley at the top of the mast 
is not a particularly good one. Of course, 
if the aerial is to be supported by a mast 
at each end, both must be erected before the 
aerial is hoisted, but very often the chimney 
of a house or some such object is good enough 
for one end of the aerial, in which case it 
is better that it should be the end to which 
the leading-in wire is attached. 

As to the size of the aerial ; the Postmaster- 
General limits this to a maximum length, 
including the leading-in wire, of 100 ft. 
for a single wire aerial, or 140 ft. where 
two or more wires are used. ‘That is to 
say, for a two-wire aerial a total length, 
including the leading-in wire, of 70 ft. 
of double wire. 

If a two or more wire aerial is used, 
the wires should be held apart by spreaders, 
made strong but light, and the wires should 
not be closer together than 1j ft., in fact, 
24 ft. would be a better distance. 

'The aerial wires must be insulated, not 
necessarily from the spreaders, but certainly 
from the pulling-up wires. It is much 
better to have one insulator in the pulling-up 
wire, where it is attached to the spreader, 
than two in parallel in the aerial wires or 
anywhere else. ‘Those insulators are best 
which have as large a surface as possible. 


The material of which the aerial wire 
is made is not important so long as it is a 
good conductor of electricity, and does not 
corrode with the weather. The following 
are generally made use of for aerial wires : 
phosphor-bronze, silicon-bronze, enamelled 
copper, bare copper. 

The leading-in wire should be joined to 
the aerial wire or wires at one end near the 
spreader, in other words an inverted L should 
be used. A “T?” aerial could be used, but, 
in view of the Postmaster-General’s restric- 
tions as to size, an inverted L would prove 
more efficient. The leading-in wire should 
not be brought down closer than about 
3 ft. to any wall or building, excepting 
where it is actually led into the operating 
room, and then it should be brought in at 
right angles to the wall if possible. It has 
been found that a lot of power is lost, especially 
with C.W. signals, if the leading-in wire 
is brought down close to the wall of a house 
or any large earthed body. ‘This loss is 
due to capacity effects. Where the leading-in 
wire enters the house or operating room, 
it should be insulated from the wall, either 
by passing it through a tube of some insulating 
material set in the wall or by some other 
suitable means. ‘This is of special importance 
if the aerial is to be used for trans- 
mitting. 

However, as mentioned before, several 
other little differences should be made if 
there is any question of transmission. The 
strength of such a mast as I have described 
is fairly large, always providing that the 
guys are looked after properly, and that the 
pegs are kept driven firmly into the ground. 
I have climbed three-quarters of the way up 
a 40-ft. mast to replace a faulty guy, and the 
whole time the mast never “ turned a hair." 

It is possible to erect wooden masts, but 
there are several disadvantages to them. 
'They must be made in sections of not more 
than 4 or 5 ft. long each, so there must be 
many sections even for a mast of 40 ft., 
which is about the maximum height for 
a wooden mast. Great difficulty is ex- 
perienced in joining the sections satisfactorily 
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together, and in erecting the mast section by 
section, as it cannot be joined together on 
the ground and then raised like a steel mast. 
As more sections are added and the mast 
gets higher, it becomes extremely unwieldy 
and shows extraordinary springiness, and 
a tendency to assume strange shapes. ‘This 
puts great strain on the joints, which con- 
sequently, very often get sprung unless 
considerable skill is shown by the people on 
the guys. Owing to the number of sections 
and the nature of the mast, a great many 
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guys are necessary ; also a mast such as this 
offers a very large wind resistance, which 
is an added disadvantage. ‘The weight of 
a wooden mast is also very considerable. 
Steel masts have none of these drawbacks, 
for guys are only needed at larger distances 
apart. Springiness does not assert itself so 
much, and the mast cannot get sprung. 
If it bends, it can be straightened by the guys 
once it is up. Consequently it is fairly 
safe to say that, for the amateur at least, | 
a steel mast is better than a wooden one. 
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AN AMATEUR STATION IN WEST LONDON 


By H. Carter Bow es. 


HE accompanying photograph shows 

the general arrangement of my set. 
The receiver is three-valve and by suitable 
arrangement of change-over switches it is 
possible to employ 
any circuit of high 
frequencyin the set, 
without disturbing 
wiring. By a 
switch at the top 
of receiver it is 
possible to cut out 
the existing A.T.I. 
and employ “Burn- 
dept," pancake, or 
any other induct- 
ance. “The lower 
box holds the high 
tension units and 
accumulators, 
while the front 
ebonite panel is 


made to act as 
the switchboard. 
Two — condensers 


are seen to the left 
of panel, and by a 
change-over switch 
one can be used 
for “fishing” 


for answering 


A Photograph of the Apparatus, 
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telephony. I have found this very con- 
venient in use. 
A reconstructed T.B. three-valve amplifier, 
seen at the right, works the Siemens relay 
and tape machine, 
also loud speaker 
tothelefton bench. 
The dash board 
of bench is used to 
hold voltmeters, 
etc., for charging 
batteries. This is 
accomplished by 
10-volt 5 amp. 
dynamo, driven by 
l-horse motor in 
another room. 
The dictaphone 
seen under bench 
has - recorded the 
concerts of 2FO 
and 2LW, which 
. i$ received with 
great clarity and 
using four valves 
Croydon is easily 
understood on the 
next floor. 
The major 
portion of the set 
has been made up 
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of odd “ Funk,” as I am the fortunate 
possessor of a good workshop with lathes. 
Most of the amateur stations round London 
come in perfectly well and by putting 
loud speaker near land line telephone I 
have entertained many friends in their homes. 


I am troubled by A.C. mains 50 periods, 
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WIRELESS CONCERTS IN AID OF 


which is very difficult to eliminate, but I am 
now making a Nodon valve as described in 
The Wireless World recently, to charge 
accumulators. 

The receiver circuit is to the design of 
Mr. F. O. Read, of Messrs. Burnhams, and 


has given me every satisfaction. 


ST. DUNSTAN’S 


By Oswarp J. Carpenter, A.M.I. Radio E. 


ONSIDERABLE interest was evinced 

in the Wireless ‘Telephone Concerts 
radiated from the Soho Works of the Marconi 
Scientific Instrument Company, Ltd., for the 
benefit of St. Dunstan’s Exhibition of Work, 
held at the Beaver Hut, Strand. The pro- 
gramme extended over the period July 21st 
to 30th, and transmissions were given four 
times daily with a wavelength of 450 metres. 
The transmitting apparatus employed one 
of the new A.T. 25 valves as a generator 
of persistent oscillations and a system of 
modulation was used whereby speech currents 
traversing the secondary winding of a trans- 


former were caused to vary the filament-grid - 


voltage of the valve, the characteristics of the 
generated energy following these variations. 
The anode feed current was 23 milliamperes 
at 450 volts — 10 watts, and the normal aerial 
current was 0:5 ampere. ‘The inductance 
windings were composed of Litzendraht wire 
and were arranged in “ pancake” fashion, 
the’ plate-grid coupling being continuously 
variable—an important feature when using 
the circuit shown. A solid-back microphone 
and a high-ratio transformer were used, the 
primary circuit being supplied with current 
from a six-volt battery. Had it been essential 
to restrict the number of batteries, the fila- 
ment heating unit might have been employed 
for this purpose. The microphone was 
suspended by cords and the mouthpiece 
attached to a waxed cardboard funnel which 
acted as a collecting agent and lessened 


resonance effects. The arrangement was 
found to be so sensitive that the sotto voce 
remarks of people in the transmitting room 
were sometimes inconveniently audible at 
the receiving station. The transmitting 
aerial is 70 feet long, of the twin-wire type, 
and is 70 feet above ground. The effective 
height is lessened by the presence of large 
masses of metal in the dielectric area and, 
in addition, the aerial is enclosed by telegraph 


and telephone wires on three sides. 


The reception of speech -and music was 
reported by many amateurs within a radius 
of fifty miles, and the concerts were success- 
fully received by a Bristol amateur, Mr. 
Gerald Marcuse, whose station is 110 miles 
distant. It is believed that this latter feat 
constitutes a record for a 10-watt telephone 
transmission in daylight. A standard 
Marconi * 55D " amplifier was employed. 

The Co-Optimists from the Royalty 
Theatre, Charles Coborn (“The Man who 
Broke the Bank at Monte Carlo "), James 
Tell (the Blind Tenor) Doris O'Brien, 
Mr. Raynor Hunt, F.R.C.O., and other 
artistes gave their services, and one and all 
enjoyed the eerie feeling of performing to an 
invisible audience. 

At the Beaver Hut a “ 55" amplifier and 
M.24 magnifier amplified the signals so 
that they were loudly audible in each of 
twenty-eight pairs of telephone receivers. 
Members of the public visiting the Exhibition 
avalled themselves wholeheartedly of the 
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opportunity of listening-in, and, on a basis 
of three minutes per person, it is estimated 


that some 4,000 people became acquainted - 


with the wonders of wireless telephony in 
this way. 

Questioners were busy, as usual. A long 
dash on the 600-metres wave aroused the 
curiosity of one dear old lady, and on being 
informed that it emanated from a ship, she 
said: “Yes, of course, I can hear the 
engines" ! Faint interference from local 
alternating current mains may have been 
responsible for the “ engine " effect. 


20000000 


7 


R, 3 ohms to pasa 1] amps. 


R, 10,000 ohms 


C, 00l uF S, C.W. Signalling Key. 
C, 5 aS S, Telephone Switch. 

C, 5 j S, Tonic Train Switch. 
C, 0:02 ,, 

C, 0:01 ,, 


Referring to the circuit diagram : the 
dotted lines serve to indicate the attachment 
of a buzzer and cut-out switch, the inclusion 
of which renders the circuit suitable for the 
transmission of telephony, continuous wave, 
or tonic train (interrupted C.W.). With 
careful adjustment and the employment of 
suitable apparatus, articulation is quite as good 
and speech as strong as when an additional 
valve and air and iron core impedance coils 
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are employed for the “choke control ” 


method of modulation. The initial and 
maintenance costs are, of course, considerably 
lower than is the case with the two-valve 
system, and it is feasible to use dry-cell 
batteries for the anode supply, although it 
would appear desirable to restrict their 
application more especially to cases of emer- 
gency. Where a direct-current generating 
unit is installed, iron-core choking coils 
must be placed in series with each lead. In 
this connection the writer has found the 
secondary windings of 4-inch or 5-inch 
induction coils to prove very effective in 
smoothing out irregularities due to commutator 
" ripple." It is possible to vary the impedance 
of these extemporised choking coils by 
rendering the cores free to slide within them. 

Two condensers connected in series should 
be placed across the generator, as shown. 
When pressures higher than 800 volts are 
used it will be advisable to insert a third 
condenser. 

With regard to operation of the apparatus, 
the filament of the valve should be rendered 
incandescent a few moments before the high 
voltage supply is applied to the anode. The 
switching arrangements for the various forms 
of transmission are as follows :— 

Continuous Wave.—Open S, and Sy 

signal by S. 
Telephony.—Open Sy, close S, and $,. 
Tonic Train.—Open. S, close S, signal 
by S,. 
It is tenete to note that the efficiency of 
the grid-control method of modulation di- 
minishes with increase of wavelength and for 
this reason it is not advisable to employ the 
arrangement shown for waves of over 1,000 
metres length. 


. 
ee —— 
——— Á—  ————— M: 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


At & meeting of the Privy Council, held at 
Buckingham Palace, on Wednesday, 10th August, 
1921, the petition of the Institution for a Royal 
Charter of Incorporation was approved, and a 
Royal Charter has now been granted. 

His Majesty the King has also been graciously 
pleased to intimate his willingness to become 
Patron of the Institution. 
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SHORT-WAVE SIGNALLING ACROSS THE 
ATLANTIC. 


T will doubtless be recalled that in Feb- 

ruary of this year some tests were con- 
ducted to investigate the possibility of 
establishing wireless communication across 
the Atlantic Ocean between United States 
and British wireless amateurs using the power 
and .wavelength normally granted to them 
in their licences. Unfortunately, these tests 
were unsuccessful in that in no case did the 
signals heard by our receiving stations tally 
with those sent out from the other side. 
Doubtless many factors contributed to this 
failure, amongst which the following were 
probably of considerable importance :— 

1. The short duration of the tests 
(three evenings only) ; 

2. The very short time of transmission 
allotted to each sending station ; 

3. Interference by harmonics radiated 
from European high-power stations ; 
and in many cases— 

4. Interference caused by “ heterodyne 
radiation" from other listening 
stations. 

It has therefore been proposed by the 
American Radio Relay League that another 
series of tests shall be held this autumn, 
in which a more serious attempt will be made 
to definitely establish communication, and 
it is hoped that all enthusiastic wireless 
amateurs in this country will again co- 
operate in listening for the American signals. 

According to the latest information re- 
ceived from the American’ Radio Relay 
League, the tests will commence on December 
8th, and will continue until December 17th, 
1921, thus giving a more prolonged test 
and less liability to disturbance by bad 
atmospheric conditions. Further, in order 
to increase the chances of success, and to 
meet the difficulty (2) mentioned above, 
no American sending station will take part 
who has not previously passed certain pre- 
liminary transmission tests, and has been 
able to establish reliable over/and communica- 
tion over a range of at least 1,000 miles. 

There will thus be fewer entrants—only 
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the very best stations being picked—and a 
longer period of transmission will therefore 
be allotted to each. Receiving stations on 
this side will therefore stand a much better 
chance of picking up the stations, since more 
time will be available for tuning-in in each 
case. Every attempt will be made to adjust 
the transmitting wavelengths to be as nearly 
as possible the same, but small variations 
will be unavoidable, so that it will be necessary 
for the receivers to alter their tuning round 
about 200 metres to be sure of covering the 
range of all the sending stations. 

With reference to difficulty (3) referred 
to above, we can only hope to eliminate 
the trouble as much as possible by careful 
construction of the receiving circuits, keeping 
the resistance and losses as low as possible, 
so as to increase the sharpness of tuning. 
Difficulty No. 4, however, is avoidable 


‘if all receiving stations will agree to help 


each other in this respect, and to avoid the 
use of any form of self-oscillating, or “ auto- 
dyne” receiver. ‘The necessary heterodyne 
for receiving the C W. signals should be 
an entirely separate unit, and should not 
be coupled to the aerial circuit, but to the 
receiving circuits near the detecting valve. 
In this way the radiation from the aerial 
can be reduced to a minimum. 

Valve receivers with high-frequency ampli- 
fication will, of course, be essential for 
the purpose of these tests, and doubtless 
many stages of such amplification will be 
desirable. 

The wavelength to be used will be 200 
metres, and the power used by the American 
transmitting stations will not exceed 1,000 
watts. The tests will commence at 11.30 p.m. 
G.M.T., and it is hoped that this earlier 
time will encourage many more to take 
part in the tests. 

It is also hoped that some prizes will be 
offered by wireless manufacturers in this 
country, to be awarded to any amateur who 
is successful, as in the case of the last tests. 
In this event the judging of the winners will 
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be on the same lines as those laid down on 
that occasion. 

All who intend to take part in these tests 
are requested to send in their names to the 
undersigned, stating -— 

1. Name. 

2. Address. 

3. Type of receiver to be used. 

4. Size of aerial. 

5. Greatest distance from which short- 
wave signals have already been 
heard. 

Further particulars as to these tests will 
be published in subsequent issues of The 
Wireless World, as soon as they are available. 

Puitip R. CcurseEy, 
c/o The Wireless Press, Ltd., 
12/13, Henrietta Street, 
London, W.C.2. 
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WIRELESS DEMONSTRATION. 


On Saturday, the 27th August, a wireless 
demonstration, kindly arranged by Mr. J. D. 
Dallas, M.I.E.E., for the benefit of the staff, 
employees and friends of The County of 
London Electric Supply Company, took place 
at their fifth Horticultural Exhibition and 
garden party held at “Oaklands,” Cavendish 
Road, Clapham Park, S.W. 


Great interest was shown by the assembly 
in the Morse signals and telephony received. 
The thanks of the party are due to Mr. W. J. 


Crampton and Mr. W. W. Burnham, who 
both most kindly transmitted music. 


Messrs. Sullivan kindly loaned a loud 
speaker and transformer, and Messrs. 
Mitchells a wavemeter, all of which proved 
most useful. 


DIRECTORY OF AMATEUR STATIONS. 


ADDITIONS. 
Call | Power | Wave- Hours 
ree in ! lengths of System Name and Address. 
' Watts. in Metres.) Working. 
| 
2 FB | — | — 7-9 p.m. BST. Telephony - - | W. Ison, Watford. 
2 FR — 4 180 Various | Spark - - | S. Rudefortn, 54, Worthing Street, Hull. 
2 FU | 10 180  8.30-10.30p.m.! Spark, C.W. and | E. T. Manley, Jnr., 27, Home Park Road, 
| 1,000 B.S.T. Telephony. Wimbledon Park, S.W.19. 
2 JZ | 10 1,000 8.30-10.30 C.W. and Tele- | R. D. Spence, Craighead House, Huntly, 
| p.m. hony. Aberdeenshire. 
2 KM — | 180 Various Spark: - - | C. Stainton, 44, Kimberley Street, Hull. 
2 LR 10 1,000 — C.W. and Tele- | John Scott-Taggart, 6, Beattyville 
| | phony. Gardens, Ilford. 
2 MB 10 180 7.30-9.30 p.m.| C.W. and Tele- | E. H. Jeynes, 67, St. Pauls Road, 
| ! 1,000 G.M.T. phony. Gloucester. 
2 MD 10 ^ 180 8-10 p.m. Spark, C.W. and | C. Chipperfield, Victoria Road, Oulton 
| | 1,000 Wednesday Telephony. Broad, Lowestoft. 
i | and Saturday. 
NM !' — 180 9-11 p.m. | C.W. and Tele- , G. Marcuse, Little Coombe, Coombe 
1,000 B.S.T. phony. Dingle, near Bristol. 
NO | 10 200 7-8 p.m. C.W., Tonic Train| H. R. Adams, Crescent Cabinet Works, 
1,000 Monday and and Telephony. Walsall. 
Friday, 
| | B.S.T. l 
2 NR noS — — — J. K. Hassall, ‘‘ Eureka Lodge," Rother- 
| wood, Ashby-de-la-Zouch. 
2 OA — 1,000 — Telephony - F. Townsend, 46, Grove Lane, Ipswich. 
| 


A. Correction. 

Messrs. F. O. Read & Co., 
on page 329 of August 30th issue of The Wireless World, is licensed only for 180 metres, and not 1,000 
as stated. Times of transmission are now 5-7 p.m. instead of 7-10 p.m. 


Ó 


Ltd., notify us that their station, 2 HR, particulars of which appeared 


84 


WIRELESS CLUB REPORTS 


NOTE.— Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless 
Clubs and Societies. Such reports should be submitted without covering letter in the exact form in which they 
are to appear and as concise as possible, the Editor reserving the right to edit and curtail the reports if necessary. 


The Editor will be pleased to consider for publication papers of unusual or special interest 
read before Societies. 


Newcastle and District Amateur Wireless 
Association. 

(Affiliated with the Wireless Society of London.) 

The last meeting of the Association was held on 
Thursday, August 18th. There was a very good 
turn-out of members, and a very interesting 
evening was spent. The Society has now acquired 
a three-valve receiving panel for permanent installa- 
tion in the Club-room. "This instrument was con- 
structed and tested by Mr. Burdis, and turned over 
to us at the '' cost of materials " only. This was 
paid out of the “ Voluntary Fund." The receiver 
comprises one H.F. amplifier, one detecting and 
one L.F. amplifying valve. Members are very 
much indebted to Mr. Burdis for the trouble he 
has taken and for the splendid workmanship he 
has put into his self-imposed job. 

With reference to the coming winter session, any 
member who can contribute a paper or demon- 
stration is asked to communicate with the Secre- 
tary, Mr. Colin Bain. 

Blackpool and Fylde Wireless Society. 
(Affiliated with the Wireless Society of London.) 
On Thursday, August 4th, the Blackpool and 

Fylde Wireless Society held, at their headquarters, 
the Café Waldorf, Church Street, Blackpool, 
another of their series of lectures, the lecturer 
being in this case Mr. L. R. Blackburn, who took 
as his subject ‘‘ Radio Telegraph and Telephone 
Transmitter and Receiver." 

He informed his audience that the title of his 
lecture was the name given to a system of radio 
telegraphy and telephony, in which a message can 
be telegraphed simultaneously with a radio tele- 
phone conversation, the circuit of which has many 
new and novel features, amongst which are the 
following :— 

Telegraph signals and telephone conversations 
may be transmitted in such a way that the tele- 
phone conversation cannot be received continuously 
in logical sequence. The transmitter will operate 
on à single antennz and will radiate a telephone 
conversation on either a carrier wave or signal 
carrier wave on intermittent blocks of speech, and 
will simultaneously transmit telegraph signals on 
the signal carrier wave. The receiving circuit will 
work in conjunction with the transmitter, com- 
prising a single antennz system with a plurality 
of co-operative oscillating circuits adapted to 
respond to the carrier and signal carrier wave, and 
piece together or combine the blocks of telephone, 
conversation and simultaneously receive the tele- 
graph signals. In other systems for the simultaneous 
transmission of radio telegraph signals it has been 
customary to, employ. two distinct oscillating 
circuits energised by separate transmitters, It has 
also been proposed to utilise a commutating circuit 
in a multiplex system for transmitting a plurality 
of radio telegraph signals having different fre- 
quencies. Another system is that by which radio 


telephone or telegraph signals may be transmitted 
in a semi-secret way by employing a rotating 
contact breaker in the antenne circuit. Another 
suggestion is that telegraph and telephone signals 
may be transmitted simultaneously on a single 
wavelength. In the system referred to first, secret 
communication has been successfully established 
by radio telephone simultaneously with the trans- 
mission of telegraph signals between the Bureau of 
Standards, Washington, U.S.A., and the United 
States Naval Air Station, Anacostia, D.C. The 
telegraph signals could not be heard in the telephone 
receiving circuits and the telephone conversation 
did not interfere with telegraph reception. It was 
also impossible to receive intelligently the telephone 
conversation with standard receiving apparatus. 
Mr. Blackburn went on to describe the different 
systems illustrated by blackboard diagrams. 

The lecture was in two parts, the first being a 
detailed description of the radio telegraph and 
telephone transmitter, the second (held a week 
later, on August llth) on the radio telegraph 
and telephone receiver. 

At the close of the second part a question arose 


Some members of the Blackpool and Fylde Wireless 
Society at their headquarters. 


through, a. member pointing out a possible correc- 
tion of the wiring of the circuit. This caused so 
much discussion that the matter had to be adjourned 
until the following Thursday, August 18th, 
when what promises to be a most interesting and 
enlightening debate will take place, especially as 
there are a number of experts in the Society. 

At the close of the lecture Mr. C. Sheffield Doeg, 
the Hon. Secretary, informed the assembly that 
they had* amongst them that night Mr. Walter 
Emmott, President of the Halifax Wireless Club, 
who then arose and conveyed to his listeners a 
message of good wishes from his own Club. He 
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went on to say that although the Halifax Wireless 
Club had over seventy-five names on the register, 


only about twenty members ever turned up at 


once : but he would far rather have ten enthusiastic 
members than one hundred lukewarm ones. 

Mr. C. S. Doeg then replied to Mr. Emmott, and 
thanked him íor his message, and said that on 
behalf of the Blackpool and Fylde Wireless Society 
he very greatly appreciated his remarks, and that 
he was very pleased to have him amongst them, 
and should either he or any member of his club 
ever visit Blackpool, they would find a welcome 
at the headquarters of the local Society. Mr. Doeg, 
then referring to the lecture just completed, pro- 
posed a vote of thanks to Mr. Blackburn, which was 
ably seconded by Mr. W. A. Frost, and was carried 
unanimously. 

Mr. T. Sharples, the chairman, then brought the 
evening to a close by saying a few appropriate 
words, including an endorsement of the Hon. 
Secretary’s invitation to the Halifax Wireless Club 
given to the local Society’s distinguished visitor. 

Wireless and Experimental Association. 

(Affiliated with the Wireless Society of London.) 

Hon. Secretarv, Geo. Sutton, A.M.I.E.E., 18, 
Melford Road, S. E.22. 

At the meeting at the Central Hall, Peckham, 
on Wednesday, August. l7th, the usual half-hour 
buzzer practice opened the proceedings. Members 
were then asked to give their opinion on the effects 
of a patent “smoother ° for H.T. generator cur- 
rents, invented by one of the members and tried 
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during the week on & neighbouring transmitting 
set. The opinions favoured a continuance of the 
trials and a subsequent critical discussion. 

A short lecture was given by the Secretary on 
insulators, with special reference to the paraffins, 
and this was followed after the usual interval with 
another lecture on skin effects in stranded aerials 
and the ditierences between a copper wire whose 
surfaces were protected with enamel and one which 
was allowed to oxydise and sulphate in the air. 

On Wednesday, August 24th, after the usual 
buzzer practice and minutes of the previous meeting 
Mr. Horwood read a short treatise on Paraffins 
and Oils and their Origins. The chairman then 
asked for detailed reports on his transmission of 
the previous Sunday afternoon, and the replies 
showed close attention and a critical faculty on the 
part of his listeners-in. Mr. Knight then gave a 
diagram for a short wave tuner, and other ques ions 
arising dealt with the solubility of copperin mer ury. 
A long discussion followed on the disaster just then 
reported of the R.38. ; 

Captain Donisthorpe will lecture to the Associa- 
tion on his '' Thermagnion " Valve. 


Sheffield and District Wireless Society. 
(A filiated with the Wireless Society of London.) 


Although no papers have been read before the 
above Society during the summer, interest has been 
maintained in the form of two '' outings,” in the 
neighbouring country. 

The first *' outing " was of a purely social nature, 


fy. 1. 
A group of members of the Sheffield and District Wireless Society taken during the “ outing " at 
Monsal Dale. 
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Fig. 2. 
Portable set at work. 


and consisted of a char-a-banc drive to Monsal 
Dale, where a very enjoyable afternoon was spent. 

The photograph (Fig. 1), shows a group of 
several of the members. 

The other “ outing " (Figs. 2 and 3), was more oí a 
technical nature, and consisted of experiments 
with portable transmitting sets, working in con- 
junction with a fixed controlling station. 

The object of the experiments was to determine 
the effect on signal strength that intervening 
mountainous country produced. 


Fig. 3. 
Experiments with a portable set. 


Useful information was obtained which will 
form the subject of a paper during the coming 
winter session. 

Hon. Secretary, Mr. L. H. Crowther, A.M.I.E.E., 
156, Meadow Head, Norton Woodseats, Sheffield. 


The Willesden Wireless Society. 


A meeting was held on Tuesday evening, 
August 16th, and the Hon. Secretary demonstrated 
& B.T.H. portable set, by permission of Messrs. 
The British Thomson-Houston Co., Ltd., Rugby. 
Splendid results were obtained without any aerial, 
the high power stations coming in very clearly. 
The lecturer demonstrated the direction-finding 
powers of the apparatus, by means of a small 
oscillating set in the corner of the room. This 
set was connected up and the portable receiver 


pire it up at once. and also indicated the wave- 
nq of the slab inductances which were being 
used. 

The receiver was then connected up to our tem- 
porary aerial, also to earth by means of the terminals 
provided. We then had the Air Ministry and other 
stations audible throughout the room, using only 
the pair of low resistance telephones, belonging to 
the set. 

A lecture was given on Tuesday, August 23rd, 
by Mr. Dunham, of the Marconi Co., entitled 
"'The Design of a L.F. Amplifier." The most 
efficient methods of connecting up were described, 
and the method of designing the intervalve trans- 
formers was explained. Keen interest was taken 
in the lecture and discussion, as this type of 
receiver ia a favourite one with our members. 


Cambridge and District Wireless Society. 

A very successful meeting was held on Wednesday 
evening, August l7th, on the grounds of the Cam 
Sailing Club, Waterbeach, permission kindly having 
been given by the officers of that Club. An 
aerial was erected between the tall flag-mast and 
the mast of a sailing boat The receiving instru- 
ments, consisting of a crystal set with a valve for 
high-frequency amplification, were lent by the 
Hon. Secretary, Mr. H. W. Taylor. A crystal 
portable set was also demonstrated by Mr. J. J. 
Butterfield with excellent results. 

The instruments having been duly connected, 
members ‘listened in" by means of the various 
telephones available. Signals were received on 
both sets quite distinctly, but with the valve 
amplifier the signals were greatly roagnified, and 
ships were distinctly heard in communication, as 
well as many land stations. Members of the Cam 
Sailing Club, took the opportunity afforded them of 
‘listening in," but as the messages were in Morse, 
little was understood. 'The members were hoping 
to receive some wireless telephony, but owing to a 
threatened thunderstorm, it was deemed advisable 
to dismantle the apparatus and prepare for the return 
journey to Cambridge. Any person interested 
in the subject of ‘‘ Wireless," should communicate 
with the Hon. Secretary, Mr. H. W. Taylor, Camden 
House, Park Terrace. The next meeting will 
be held at the large room of the Photographie 
Society, Ram Yard, on Wednesday, September 
28th, at 7.30 p.m., when Mr. Farren will read a paper 
on *' Aerials.” An aerial has now been erected at 
Ram Yard so that members may test their 
apparatus. 


Bradford-on-Avon Wireless Society. 

A few old members of the Bradíord-on-Avon 
Amateur Wireless Association, together with others 
interested in wireless, held a meeting on Tuesday, 
August l6th, and decided to reform that Society, 
which was founded in 1913. Mr. J. A. Cooper, 
who was Secretary to the Association in 1914, said 
that in view of the successful work done by the 
Association in 1913-1914 and by at least four of 
its members in the Signal Service during the war, 
he felt encouraged to make an attempt to re- 
form the Club. He was assured by old members 
that he would have their support. Further, his 
own private wireless station was again working, 
and, subject to the approval of the Postmaster 
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General, he was in a position to offer the Club, if re- 
formed, the use of the station for experimental 
work. Their President in 1913-1914, Lord 
Fitzmaurice, had signified his willingness to con- 
tinue in office, and altogether he had every reason 
to hope that the Club would be restarted and do 
useful work. 

He had discussed the matter with old members 

and they h&d come to the conclusion that the old 
constitution and rules were somewhat unsuitable. 
New rules embodying a fresh constitution has been 
prepared, copies of which were in their hands. 
Mr. Cooper went on to explain the rules and after 
some discussion it was agreed to rescind the old 
rules and substitute those which had been drawn 
up. 
The Club has been re-named The Bradford-on- 
Avon Wireless Society. Lord Fitzmaurice has 
accepted the office of President. The following 
have been elected to the Committee. Mr. E. 
Cooper, Chairman; Mr. Hickley (of Messrs. George 
Spencer, Moulton & Co., Ltd.), Vice-Chairman ; 
Mr. H. Helps, Honorary Secretary and Treasurer ‘ 
Mr. L. Boxwell, member in charge of instruments ; 
Mr. J. Beazer, Honorary Librarian ; Messrs. E. and 
J. A. Cooper were elected honorary members of 
the Society. 

Subject to the approval of the P. M.G., members 
of the Society will be able to use the wireless station 
from 6.30 p.m. to 9.30 p.m. each evening, or at 
other times by arrangement. 

A 4,000 metres receiving circuit with crystal 
detector is already in working order, and it is hoped 
shortly to add an 8,000 metre circuit as designed by 
Capt. E. J. Hobbs, M.C., with valve detector and a 
three-wave R.N.A.S. Tb amplifier. 

Mr. Boxwell, in the course of some remarks, stated 
that he looked forward to the time when the 
Society should also have transmitting circuits, 
enabling it to communicate with Mr. Wilcox and 
other amateurs in neighbouring towns, such as 
Bath and Trowbridge. He understood that there 
were some amateur stations in Trowbridge, and he 
hoped that their owners would join the Society. 
He strongly emphasised the necessity of letting 
only qualified operators use the valve circuits, and 
a programme of training for associate- members 
was proposed. Mr. Boxwell undertook to help 
inexperienced amateurs in every possible way. 

After some further discussion the meeting closed. 
The Secretary, Mr. H. Helps, 4, Ivy Terrace, 
Bradford-on-Avon, will be glad to give any in- 
formation regarding the Society to anyone interested. 
Each member of the Committee has & copy of the 
new rules, which may be seen on application. 
Future meetings of the Society will be held at the 
County Secondary School, Bradford-on-Avon, bv 
kind permission of the Governors. 

Ipswich and District Wireless Society. 

Acting Hon. Secretary, F. T. G. Townsend, 
46, Grove Lane, Ipswich. 

A meeting is to be held on Thursday, September 
22nd, at 8 p.m. in the Chemistry Lecture Room of 
the Municipal Secondary School, Tower Ramparts, 
Ipswich, to which all those in the district interested 
in wireless telegraphy and telephony are invited 

The object of the meeting is to inaugurate a wire- 
less society, and to arouse localinterest in the science. 
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It is hoped that there will be a large and repre- 
sentative attendance of enthusiasts in order that 
the Society may be established on & sound basis. 
The prospects for the coming season are excellent, 
and it is hoped that before long the Society may 
possess a first-class station. 

Before the meeting there will be an exhibition of 
wireless apparatus by local amateurs. Will manu- 
facturers, retailers, etc., kindly submit price lists 
etc., for club use. 

Bournemouth and District Radio Club. 

The above Club held its first general meeting 
August 24th, at the Winton Branch of the 
Y.M.C.A., at which place our Club-room is to be. 
Capt. Hobbs took the chair at 7.15, and opened the 
meeting by reading the minutes of the previous 
meeting, and explaining, for the benefit of those 
present who could not attend our last meeting, 
various items which were under discussion. Mr. 
Riceman, Divisional Secretary of the Y.M.C.A., 
kindly provided light refreshments in the way of 
coffee and cakes, to the great satisfaction of all 
present, which were most heartily enjoyed, together 
with the business of the evening. All the necessary 
objects of the meeting were most satisfactorily 
discussed, including the question of obtaining the 
necessary permits from the P.M.G. 

Members of the Bournemouth and District Radio 
Club will have the full advantage of the Y.M.C.A. 
Club-room in addition to the Radio Club. Our 
new home is at present under reconstruction, but 
nevertheless, everybody is heart and soul in the 
matter, and we are having a real big opening 
meeting and Club-room warming on October Sth, 
when there will be something doing. In the mean- 
while, we shall be busy in getting together various 
items of apparatus, etc., etc., together with a pair 
of masts which have been most kindly given in 
by Mr. Riceman, who has also promised to see 
us financed with no less a sum than £10. We have 
another offer of a mast from Mr. Alexander, together 
with apparatus from various other interested gentle- 
men. Our yearly subscription is fixed at 14s. 6d. 
per year for members living within three miles of 
the Club House, and 8s. 6d. per year for those 
living over three miles. We are also, at our further 
meeting, endeavouring to arrange for the admission 
of juveniles and ladies on certain days for instruc- 
tional purposes, etc. Altogether the Bournemouth 
Club promises to grow fast. 

In closing the meeting Capt. Hobbs asked that & 
vote of thanks be accorded to Mr. Dyke, the Hon. 
Secretary, and Mr. Riceman, of the Y.M.C.A., 
for the valuable work they had done in 
bringing together the Y. M.C.A. and the B. & D.R.C. 
in such a good cause.— T. H. Dyke, Hon. Secretary. 

Newark-on-Trent Wireless Society. 

This Society, which was formed last winter, has, 
we are sorry to state, fallen through from lack of 
enthusiasm. However, it is thought that as there 
have been more wireless amateurs commencing 
experiments since then, and the Magnus Grammar 
School has installed a station, there seems no reason 
why a fresh start should not be made this season, 
with decidedly more success. Would anyone in 
Newark or district interested kindly communicate 
with Mr. Geo. T. Lindall, 6, Beech Avenue, Hauton- 
ville, Newark-on-Trent. 
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Chorleywood and District. 


In connection with the Fifth Annual Land Cultiva- 
tion Show, held at Chorleywood, Herts, on Saturday, 
August 27th, it was decided to give demonstrations 
of wireless telegraphy as an unusual and interesting 
** side-show..”’ 


Permission was readily obtained from the 
P.M.G. under the usual conditions. The aerial 
was the common 100-ft. single line, 16 ft. above 
the ground. A very efficient earth was provided 
by means of one of Messrs. Butler’s copper earth 
mats, the results being excellent in spite of the 
ground being as dry as the proverbial bone. The 
set tunes from 600 metres to 15,000 metres, and is 
operated by three valves, 1 rectifying and 2 amplify- 
ing. By means of a Brown’s loud speaker, kindly 
lent by the Economic Electric, Ltd., signals were 
made audible all over the tent, which was lent for 
the purpose by the 1st Chorleywood Troop B.P. 
Scouts, who also did Trojan work when the operator 
shut down for half-an-hour for tea, holding the tent 
against all comers. 


The whole show was voted a huge success, 


@ special note being made of the W/T demonstra- 
tions. l 


Will anyone who is interested in wireless in the 
Chorleywood district, kindly communicate with 
Mr. A. G. S. Richards, Hill Brow, Haddon Road, 
Chorleywood, with a view to forming a wireless 
society in the district. 


Hounslow and District Wireless Society. 

This Society has been making good progress, in 
spite of the holiday season, and things have not 
been slack enough to warrant our closing down. 
We therefore have carried on. 

The Society gave a demonstration in wireless at 
the local hospital fete on August 27th. This proved 
a great success. We have to thank Messrs. Burnham, 
of Deptford, for loaning the apparatus, and Mr. 
F. O. Read, of Messrs. Burnham, for demonstrating. 
Mr. Read arranged the transmitting and receiving 
license, and we were allotted the call sign 2 OR 
for this occasion. Messrs. Burnham supplied the 
apparatus, including one ultra III receiver, three- 
valve amplifier and loud speaker, and aerial wire. 
Our members erected the aerials the day before 
and dismantled them on Sunday. A good sum of 
money was received from the public, and this 
was handed over to the hospital, Messrs. Burnham 
and Mr. Read refusing to accept any consideration 
for their assistance. The members of this Society 
desire to thank them for their kindness and valuable 
assistance. Without them the Society would not 
have been able to give this demonstration. All 
members worked hard, thus enabling us to have a 
successful show. The above Society holds its 
meeting every Thursday, at 7.30 p.m., at the 
temporary club-room, the Mission Hall, Pears 
Road, Hounslow, and any gentlemen interested 
are invited to communicate with Mr. A. J. Rolfe, 
Hon. Secretary, 20, Standard Road, Hounslow. 


A SCHOOL RECEIVING SET. 
By W. Wanpe (Science Master, L.C.C.). 


HE following illustrated description of 

a Wireles Receiving Set, constructed 
entirely by pupils of a London Council 
School, is offered in the hope that it may 
prove interesting both to wireless enthusiasts 
and to education authorities, as showing 
what can be successfully accomplished with 
small outlay and a little ingenuity. 

As will be seen from the illustrations the 
apparatus is quite self-contained, compact 
and portable. It is all fitted into a carrying 
case made from a condensed-milk box, 
partitions being added for H.T. battery 
(30 volts), accumulator (4 volts), and pancake 
coils. ‘The latter are wound on wooden 
formers made from cigar boxes, and fitted 
with flexible connecting wires and plugs, 
while for ease in coupling they run upon a 
brass rod. The three coils shown give a 
wavelength range of about 600— 6,000 metres. 
The circuit employed is the usual leaky 
grid condenser and magnetic reaction. The 
grid condenser is made from tinfoil and mica, 
mounted upon ebonite, and has a “ pencil- 


line leak" running between the terminals. 
This shows quite clearly in the illustration 
Just above the valve. All other terminals, 
etc., are mounted upon small pieces of scrap 
ebonite, and all leads encased in rubber 
sleeving, so that in spite of the fact that the 
base is merely thoroughly dry wood, the 
insulation is quite good. ‘The curious “ bat- 
like " arrangements on the right of the valve 
are the tuning condensers—mica and tin- 
foil again—but the ''bat"—the moving 
plate—is made from sheet zinc and pivoted 
so that the amount of overlap (and hence the 
capacity) can be varied at pleasure. “The 
tin-foil—the fixed plate— is well shellaced 
and pressed into close contact with the under 
side of the mica. A few drops of olive oil 
are run between the moving plate and the 
mica. “This causes adhesion and also reduces 
the scratchiness when the plate is moved. 
'The maximum capacity of each is about 
0-0002—3 mfds. No attempt has been made 
at "instrument makers’ finish,” the whole 
idea being to keep the apparatus as simple 
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Two Wireless Pupils. 


and crude as is consistent with efficiency. 
That the set zs efficient is clearly proved by 
the fact that on a small improvised aerial, 
time signals from Paris and Nauen and also 
telephony from Croydon and elsewhere are 
all quite loud. 

In this description I have purposely re- 
frained from giving definite dimensions and 
minute details, but shall be pleased to supply 
them on request, or to answer any questions. 


mr 


S. 


—* 
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The Receiving Set. 


The station has been licenced for over a 
year, during which time the set has given no 
trouble whatever. 

As a means of demonstrating ** how wireless 
works " it leaves little to be desired. Black- 
board sketches alone leave pupils fairly cold 
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‘ 


and apathetic, but a “real working model ” 
arouses untold enthusiasm, especially when 
that model has been constructed by themselves. 


In conclusion, lest we be accused of helping 
to inflate the Education Rate, it is only 
fair to state that not one farthing of the 
incidental expense is borne by the Council. 


AMATEUR WIRELESS AND 
THE. POST OFFICE. 


The following communication has been received 
from the General Post Office. 


With reference to the restrictions hitherto in 
force on the manufacture, purchase, sale and 
possession of wireless apparatus, I am directed 
by the Postmaster-General to say that, in con- 
sequence of the lapse of Regulation 22 of the 
Defence of the Realm Regulations so far as Great 
Britain is concerned, such apparatus may now be 
made (or bought, sold or held) in Great Britain 
(but not in Ireland) without permit or restriction. 


The supervision by the Post Office of dealings 
in such apparatus has accordingly ceased so far as 
Great Britain is concerned. As indicated above, 
Regulation 22 is still in force as regards Ireland. 


I am to add that the Postmaster-General’s 
licence under the Wireless Telegraphy Act, 1904, 
is still necessary before any apparatus for wireless 
telegraphy may be installed or worked. An arrange- 
ment has, however, been adopted for allowing 
"toy " sets of wireless apparatus to be used (in 
Great Britain only for the present) without formal 
licence, provided that the designs of the sets have 
been approved by the Postmaster-General and 
that the sets have been stamped or marked to that 
eflect before sale. Firms or persons who desire 
to sell * toy " sets of apparatus for use under this 
agreement should furnish particulars (including 
illustrations or diagrams) of the apparatus, in 
order that the question of approving the designs 
of the sets may be considered. Where the designs 
appear suitable, it will be necessary to require 
that specimen sets shall be submitted for inspection 
before definite approval is given. Generally speak- 
ing, a "toy " set will be regarded as apparatus 
arranged for transmission and reception as a 
Hertzian oscillator, and not intended for connection 
to earth or to any aerial other than small rods 
with or without vanes. The range of such sets 
should not exceed 50 yards. 


J. I. DE WARDT, 


General Post Office, for the Secretary. 


London. 


September lst, 1921. 
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WIRELESS TELEGRAPHY STATIONS 
IN OPERATION IN CONNECTION WITH 
CIVIL AIR ROUTES 


HE following wireless stations are established for telegraphic operation in connection 
with civil air routes, and are tabulated by countries. "The stations are classified as 
follows :— 


Class “ A.”—Stations directly concerned- with flying operations, whose routine is 
primarily intended for aircraft. 


Class ** B.”—Stations indirectly concerned with flying operations, whose routine is not 
primarily intended for aircraft. 


N. B.— All stations use a C.W. system, unless otherwise stated, and all times quoted are G.M.T. 


IL—BRITISH ISLES. 
]l.—Crass * A" STATIONS. 


| 


| | 
Station. Signal. Latitude. | SE Wavelength. Routine. 
1400 Meteorological and Route Traffic Messages: 


MeteorologicalSynoptic Reports are issued daily 
at 0200, 0600, 0800, 1400 and 1900; General 


Air Ministry | GFA | 51?3I/N. | 0?07^W. 900 Wave calibration. 
Inferences at 0915 and 2000. 


to Air Ministry at 0715, 0735, 0935, 1016, 1135, 
1315, 1335, 1535, 1615, 1815. 


| 1680 Hourly Route Meteor Messages. These are sent 
daily at 0735, 0835, 0935, 1035, 1135, 1235, 
1335, 1435, 1535, 1635. 
Castle GEC | 52°31’N. | 148'W.. 900 Radio-telephonic communication with aircraft 
Bromwich in flight. 
1400 Route Traffic Messages ; Meteorological Reports 
| to Air Ministry at 0700, 1000, 1100, 1300. 
Croydon -| GED | 51?21'N. | 0*07^W 900 Radio-telephonic communication with aircraft 
in flight. 
| 900 Wireless telegraph routine as required. 
Didsbury -| GEM | 53°26’N.| 2215"W 900 Radio-telephonic communication with aircraft 
in flight. 
1400 Route Traffic Messages ; Meteorological Reports 
to Air Ministry at 0725, 0745, 0945, 1025, 1145, 
1325, 1345, 1545, 1625, 1825. 
Lympne -| GEG | 51°05’N.| 1°01’E. 900 Radio-telephonic communication with aircraft 
in flight. 
900 Wireless telegraph routine as required. 
Pulham -| GEP | 52°24’N.| 1°14’E. 900 Radio-telephonic communication with aircraft 
in flight. 
! 1400 Route Traffic Messages ; Meteorological Reporta 
: to Air Ministry at 0105, 0705, 1205, 1705. 
Renfrew -;| GER | 55°52’N. | 4?24'W. 900 Radio-telephonic communication with aircraft 
in flight. 
1400 Route Traffic Messages ; Meteorological Reports 
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2.—CLa4ss “B” STATIONS. 


l | C ; 
Station. Call Latitude. Lonate. Wavelength. | Routine. 
Signal., | | 
Transmits local meteor messages to Renfrew 


Goswick - BVG 2355?4£2'N.  1?54'W. 450 


| (Spark) daily at 0730, 0930, 1130, 1330, 1530. 
Lerwick - GEL 00?09/N.  1?10'W. 600 Communication with Wick for G.P.O., in case 
(Spark) ! of necessity only. 


| 900 (Spark) Meteorological Reports to Air Ministry (details 
| i 1400 (Spark) will be issued shortly). 


— — ee M a — 


Poldhu - MPD 50°02’N.  5?16'W. 2800 (Spark) Weather bulletins daily at 0930, 2130. 


3. —PRocEDURE. 


The procedure to be adopted for wireless telegraph communication between aircraft 
and ground stations is that laid down in the “ Handbook for Wireless Telegraph Operators 
of His Majesty’s Postmaster-General."* 


II.—BELGIUM. 


4.—CLass ‘f A" STATIONS. 


| | | | 
Station. C all | Latitude. Longitude.. Wavelength. Routine. 
Signal. | | 
Brussels -| BAV | 50*25/N. | 4°25’R. ` 1400 (a) Synoptic Messages are issued daily at 0715, 
| 1315 and 1815. (5) Route Traffie Messages as 
| required. 


| 1680 Hourly Route Weather Messages are issued 
daily at 0625, 0725, 0925, 1025, 1125, 1325, 1525 
| 


5.—CLass * B" STATIONS. 


Nil. 


6.—PROCEDURE. 


The wireless telegraph procedure for communication between aircraft and Belgian 
ground stations is similar to that in force in the British Isles, described in paragraph 3 above. 


III. —FRANCE. 


T.—Crass * A" STATIONS. 


Station. Call | Latitude. 


Bipnali Longitude. Wavelength. Routine. 
f ! Í 
Le Bourget- ZM ,48?57'N. 225E. | 900 | Radio-telephonic Routine with aircraft and with 

| Lympne and Croydon. 
| | 1400 (a) Route Tratlic Messages as required. 

| (b) Synoptic Message at 0645. 

| 1680 Hourly Route Meteor Messages are issued daily 
' | at 0730, 0830, 0930, 1030, 1130, 1230, 1330, 
| | | 1530, 1630. Synoptic Message at 1145. 


* Copies are obtainable from the Publishers of The Wireless World. 
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1.—CLass “A” STATIONS — continued. 


| 
Station. Scent xd Longitude. Maven Routine. 
aq " —— Á€ inthe E ox 
St. Inglevert| AM  50?53'N. |. 1?44'E. 900 Radio-telephonic Routine with aircraft and 
: with Lympne. 
1400 Route traffic messages as required. 
Antibes -| AK  13?35'/N.| 7°08’E. 1400 Route traffic messages as required. 
| 1680 Hourly route meteor messages. 
Bayonne -| AY | 49?31'N. | 1*30'W. 1400 Route traffic messages. 
| 1680 Hourly route meteor messages. 
Bordeaux -, AB | 44°50’N. | 0?42'W. 1400 : Route traffic messages. 
| 1680 Hourly route meteor messages. 
Lyons . -| AL | 45°44’N. | 4°56’E. 1400 Route traffic messages. 
1680 Hourly route meteor messages. 
Marseilles -| AX | 43?25'/N. | 5'13'E. | 1680 Hourly route meteor messages. 
Maubeuge -| AV | 50°17’N. | 3?58'E. 1200 Hourly route meteor messages. 
| | 1400 Route traffic messages. 
-—— VIS M DM GC IN acce MT AP ——————— ———————————————— 
Montelimar-| AQ | 44?32'N. | 4?48'E. | 1680 Meteorological work (constant watch not kept). 
1400 Route traffic messages. 
Nimes .! AN ,43?52'N. , 4?25'E. | 1200 Hourly route meteor messages. 
| | | ! 1680 E 
Perpignan -j AP | 42?42'N. | 2?53'E. | 1400 Route traffic messages. 
1680 Hourly route meteor messages. 
Re Pere MID RENE US 
Toulouse -| AU ! 43°35’N.| 1°29’E. 1200 | Hourly route meteor messages. 


1680 | E 


| 
| , | 


8.—CLass “B” STATIONS. 


ati . Call : | . 
Station. Signal: Latitude. | Longitude. 


Eiffel Tower | FL | 48°52’N. | 2°18’E. |2600 (Spark) Weather reports are broadcasted daily at the 


Wavelength. | Routine. 


(Paris). | following times :— France, 0245, 0815, 0415 
| and 1930; Europe, 1130. 
Brest -| FUE 48?23'N. | 4°30’°W. 2800 Weather reports are broadcasted daily at 0810, 


: 1410 and 1840. 


Cherbourg -| FUC 49°38’N. 
| 


2800 Weather reports are broadcasted daily at 0800, 
1400 and 1830. 


— — ao — —— —À— 


Strasbourg -| C3 48°33’N. | 7°47’E. 1480 ' Weather reports are broadcasted daily at 0740, 
| 1340 and 1840. 


— a -———— | ——————— 


Toulon -| FUT  43?07'N. 1350 (Spark) Weather reports are broadcasted daily at 2040. 


9. —PRocEDURE:— 
As for stations in the British Isles, described in paragraph 3 above. 
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10.—C cass * A?" STATIONS. 


Station. | Call Latitude. 


Signal. 


Soesterberg- 1400 Meteorological and Route "Traffic Messages. 
| |. Route Traffic Messages are dealt with as 
| ^ required. 

7 1680 Meteorological Route Messages are issued daily 
| at 0645, 0845, 1045 and 12415. 
| 
11.—Crass * B" STATIONS. 
: Call ` š 7 | : 
Station | Signal. Latitude. | Longitude., Wavelength. | Routine. 
Scheven- PCH 52?06'/N. | 4°16’E. 1809 (Spark) Weather Reports at 2315. 
ingen | SS Ó — 


| i 
STB 252?08'N. 5°17’E. 


12.—PROCEDURE :— . 


| Longitude. 
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IV.—HOLLAND. 


| Wavelength. | 


Routine. 


As for stations in the British Isles, described in paragraph 3 above. 


13.—Crass * B" STATIONS ONLY IN OPERATION. 


Country. 


Serbia .. 
Roumania 


Hungary 
Spain 
Norway 


Sweden .. 
Denmark 


Czecho-Slovakia 
Esthonia 

Italy 

Austria .. 
Poland 


Station. 


Belgrade 


Bucharest 


Budapest 


Carabanchal 
Christiania 


Gibraltar 
Karlsborg 
Lyngby 
Nauen 
Prague 
Reval 
Rome 
Vienna 
Warsaw 


Call 
Signal. 


HFB 
BNS 


HB 
EGC 


LCH 
BWW 
SAJ 
OXE 
POZ 
PRG 
ELN 
IDO 
OHL 
WAR 


Latitude. 


44? 50' N. 
44° 27' N. 


47° 29’ N. 
40° 28’ N. 


59° 56’ N. 
36° 10’ N. 
58° 32’ N. 
55° 46’ N. 
52° 39’ N. 
50° 05’ N. 
59° 27’ N. 
41° 52’ N. 
48° 13’ N. 
62° 13’ N. 
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V.—OTHER COUNTRIES. 


Longitude. 


, Wave- 


Time Table of 


| length. | Weather Reporte. 


20° 30’ E. 
26° 05’ E. 


19° 03’ E. 


3° 43’ W. 


10° 45’ E. 


5° 20’ W. 


14° 31’ E. 
12° 29’ E. 
12° 35’ E. 
14° 27’ E. 
24° 45’ N. 
12° 29’ E. 
16° 22’ E. 
21° 00’ E. 


ES —Ó—— — —ÓÁÁ——dÀ- 


0745, 1345. 
0600, 1400, 1900. 


1030 
1000, 1530, 2030. 


0850, 1450, 2020. 
0800, 1900 
0840, 1940 
0750, 1350, 1850. 
0900, 1940. 
0920, 1545, 2030. 
0840, 2200. 
0930, 2045. 
1000, 1540. 
0855, 1530, 2020. 
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QUESTIONS AND ANSWERS 


NOTE—This section of the magazine is placed at the disposal of all readers who wish to receive advice und 
tnformation on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules.—(1) Questions should be numbered and written on one side of the 
paper only, and should not exceed four in number. (2) Queries should be clear and concise. (3) Before sending 
tn their questions readers are advised to search recent numbers to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) All queries must 
be accompanied by the full name and address of the sender, which is for reference, not for publication. Queries 
will be answered under the initials and town of the correspondent, or, 4f so desired, under a ‘‘ nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. 


R.G.T. (Fulham). 
a long-wave receiver. 
(2) Wavelength range with a 0-001 mfds. 
parallel condenser is 12,500 ms., and with an 
additional 0-003 mfds. condenser will be 23,000 ms. 
(3) Telephony is all on shorter waves, for which 
it will be advisable to make a special inductance 
unit, wound with thicker wire, such as No. 24. 
(4) lf used without a leak it is probably due to 
its getting charged up. If you are using a leak it 
is probably due to faulty insulation in the 
condenser. 


J.G.D. (North Shields).—The supply of 
complete working drawings and data for a wireless 
control set for a model boat is quite outside the scope 
of these columns. 
point of view the problem simply consists in the 
closing of a local circuit by means of a relay operated 
by a coherer or similar detector. After that the 
design of satisfactory control gear for operation 
by the local circuit ceases to be a wireless problem, 
and becomes purely electro-mechanical. An article 
on the subject appeared on page 385, Vol. VIII. 
No. 11 of T'he Wireless World. 


W.R.A. (Johannesburg).—(1) We regret that 
the samples, which do not appear to have been 
fastened to the queries, have not come to hand. 

(2) The term heterodyne is used for any method 
of beat reception of C.W., by means of locally- 
generated oscillations of approximately the same 
frequency as the signals. The term autodyne is 
used for the particular case of heterodyne reception, 
in which part or the whole of the circuits used for 
amplifying or detecting the incoming signals are 
also made use of to generate the required .local 
oscillations. 

(3) The power of LAF is approximately 500 
kilowatts in the aerial. 

(4) The greatest recorded wireless telephonic 
range is Arlington to Hawaii, 5,100 ms. The set 
with which this result was obtained was in no sense 
commercial, and is now of quite obsolete type. 


PREWAR (Bridgnorth).—As you do not give 
&ny particulars of the size or windings of your 
loose coupler we cannot judge your wavelength 
range. Moreover, as the secondary of the loose 
coupler is not tuned by a condenser, the efficiency 
of the set will be very poor. You will probably 
only receive a few ships weakly. 


M.A.R.H. (Bridlington).—(1) About 10" long. 
Such & coil would, of course, be of little use for 
short wavee, owing to dead-end and self capacity 
effecta. 

(2) For a separate heterodyne set for use with a 
crystal receiver, see Fig. 1. The coils may be the 


(1) The circuit is good for 


Regarded from a_ wireless: 


same size, 16 cms. outside and 4 cms. inside diameter, 
full of No. 36 wire. Maximum wavelength range 
will be about 6,000 ms. A V24 valve should 
oscillate with this set, and only a few volts on the 
anode. See also the constructional articles in the 
June, 1920, issues. 

(3) The honeycomb coils described in October 
3rd, 1920, issue, are quite good, but no formula 
is available for accurate calculation of their in- 
ductance. 

(4) See April 30th issue for complete list of times 
and wavelengths. 


Fig. 1. 


N.M. (London).—(1) A 3-valve amplifier is 
certain to be somewhat costly. We should recom- 
mend adding an additional valve to your present 
set as a note magnifier, several diagrams for doing 
which have been given recently. The circuit of a 3- 
valve amplifier is shown in the April 30th issue, on 
page 98. With your present set connect the aerial 
condenser across the loading inductance as well as 
the coupling coil, this will increase range to about 
8,000 ms. 


LAROLD  (Brecon) — (1) and (2) The 
probable reason that the Dutch concert cannot be 
received is the aerial cannot be properly tuned 
to the correct wavelength—about 1,100 ms. With 
the small power used very careful tuning will be 
necessary at your distance, even with a multivalve 
amplifier. For this wavelength, connect the 
A.T.C. in series with the loose coupler winding 
only. As shown in the diagram the circuit is un- : 
balanced. The aerial can be tuned to 14,000 ms., 
and the secondary circuit to 5,000 ms. only. Add 
considerably more inductance in the secondary 
circuit. 

(3) Unless you have a separate heterodyne or 
can make the receiver oscillate, you will not get 
transatlantic stations at all. With a heterodyne 
you should get Tuckerton, Sayville, New Brunswick, 
and Marion under favourable conditions. 
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(4) Make application to the G.P.O., stating type 
of apparatus, wavelength range and power, and also 
for what useful purpose it is intended to be used. 

INQUIRER (Dover).—(1) 0:00015 mfds. 

(2) Not very much. 

(3) For a most efficient short wave set use the 
same circuit, but with single layer solenoids instead 
of pile windings. 

(4) Yes. 

J.R. (South Norwood).—(1) Use No. 22 up 
to about 4,000 ms., and then No. 26 for the re- 
mainder. 

(2) As coils of this type do not admit of accurate 
computation we cannot give exactly the inductance 
of coils of any particular dimensions. Experiment 
by winding two or three coils, with thickness of 
winding say 1", ]' and 3", and test the range of wave- 
lengths obtainable with these either by a wavemeter 
or by stationsof known wavelength. From the results 
you will be able to judge the thickness required 
for the various ranges you require. You are 
unlikely to get as big & range for each coil as you 
suggest without getting bad tuning at the ends 
of the condenser. 

(3) This depends on the circuit used. If you 
have two circuits with reaction, both circuits 
must be tuned to the received wavelength, and 
therefore more than one secondary coil will be 
required. 

(4) Some of the coils may be used for reaction, 
but for the long wavelengths probably one or two 
additional coils will be required. 

* BRAINY "' (South Hackney).— The detailed 
design of an elaborate set of this type is quite 
outside the scope of these columns. The design 
of the set you refer to probably represented about 
a week's work. The alterations you require would 
necessitate almost complete re-design of the set, 
which would take nearly as much time as the original 
design. We think that the working out of the 
alterations yourself would justify your claim to 
the nom-de-plume which you have adopted. 

“ RADIO ’’ (Crouch End).—(1) Yes, there 
is an evident error. The values given on page 879 
are the more nearly correct. 

(2) The set was designed for use without a 
grid condenser. You can try one if you. like. 
and can fit it in, but we take no responsibility 
for the success of the alteration. 

(3) A winding of this type is rather difficult to 
get neat. You will find it best to make the crosses 
at the corners, running the wire down to the next 
corner, as shown in your third sketch. 

(4) Capacity 0-0004 míds. 

(5) This is too small for the purpose required. 

J.W. (Oldham).— (1) We have not space to 
deal adequately with the question here, but refer 
you to Fig. 4, page 68, April 30th issue, and the 
accompanying letterpress. For further information 
on details not there given consult the constructional 
articles of Vol. VIII. 

(2) Difficult to state, so much depending on 
whether finished components are bought, or only 
raw materials. If everything possible is made, 
i.e., almost everything but the valves and batteries, 
the cost, including these items, might be from 
£6 upwards, 
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(3) With careful 
it should do so. 

L.B. (Blackpool).—(1) The probable reason 
for lack of success is merely the thoroughly bad 
type of aerial employed. At any cost avoid 
doubling it back on itself in the way shown. 

(2) On a standard aerial, about 1,500 ms. ; on 
the aerial submitted, somewhat less, but with 
very poor results. 

(3) Diagram yiven to J.P. (Boscombe) below 
shows one good type of amplifier. 

(4) You might increase the inductance in each 
circuit, but the most important thing is to improve 
the aerial. 

C.H.C. (Croydon).—(1) A loading coil should 
be introduced into this set in exactly the usual way, 
viz., in series with the loose coupler primary. 
You will probably find it necessary to increase 
the closed circuit inductance also. 

(2) A loose coupleris preferable but not essential. 

(3) We do not think a complete list is published, 
but ihformation appears at times in this magazine. 

(4) About 4,000 ms. 

J.P. (Boscombe).—(1) Diagram Fig. 2 shows 
a circuit of the type suggested. 


construction and handling 
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Fig. 2. 

(2) A telephone transformer is almost essential 
with a set of this type. 

F.V.O. (Lausanne).—(1) The set described 
is of quite good type, and should give satisfactory 
results. From the very little information you give 
it is quite impossible to say why you get nothing. 
There are various possibilities, such as no stations 
transmitting near enough to you, reaction coupling 
in the wrong sense and too tight, or faulty telephones 
or valves. 

(2) About 1,500 ms. 

(3) We have no further information about this 
method. We are extremely sceptical about the 
results claimed for it, and do not advise you to 
waste any further time with it. 
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4) See Fig. 2, page 98, April 30th issue. The 
plate coils shown for the first two valves may be 
non-inductive resistances of about 80,000 ohms if 
desired. A reaction coil may be inserted in the 
plate circuit of the first valve and coupled with the 
closed circuit inductance. 


MOSBAT (Birmingham).— Only four ques- 
tions, please. (l) Circuit shown is incorrect, 
and we are not quite clear how it is intended to 
work. Maximum useful wavelength for a set of 
this type without reaction is about 3,500 ms. 

(2) About 0-004 míds. 

(3) 60 volts. 

(4) (a) 0-002 mfds. (b) We cannot say, as we 
do not understand the purpose of this condenser. 
(5) & (6) Say about 5’, wound with No. 34. 

F.B.S.E. (Troughstones).—(1) The single wire 
aerial, but if possible increase the height consider- 
ably, as signals will not be strong so far inland. 

(2) Very unlikely with a single valve. 

(3) Yes, provided you use enough of it; say 
not less than 30 square yards of the finest mesh 
obtainable. 

(4) 8 p.m. on Thursdays, and 2 p.m. on Sundays. 

R.H.P. (Birmingham).—(1) Set is of quite 
good type, but some of the dimensions are unsuit- 
able. The A.T.I. should be 10''x 8" of No. 22. 
Closed circuit condenser 0.001 míds. Grid con- 
denser about 0-0002 míds. 

(2) With alterations as suggested, about 4,000 ms. 

(3) Yes. 

(1) It will prevent the reception of faint signals 
on or near the wavelength on which the station 
is transmitting at any given time, but will not 
otherwise trouble you. 


H.S.J. (Sunderland).—Grouping eight ques- 
tions in pairs under four headings does not make 
them four questions. We give replies to the 
first four questions asked. (You have answered 
your own query with regard to condensers in parallel 
in your sketch.) 

(1) No; the 30,000 mhys coil is quite useless 
as shown, and would be of very little use anywhere 
else in & set of this type. 

(2) If you omit this coil the set is of quite good 
type, but suffers from the usual disadvantages 
of an auto-coupled set, t.e., too tight coupling. 

(3) Rewind the double slide coil with No. 24, 
and add a certain amount of loading coil, say another 
coil of the same size and winding. 

(4) Maximum wavelength will then be about 
3,000 ms. 

* JIMSON "' (Keighley).—(1) “A ” is rather 
better for long waves, and '' B" for short waves, 
say up to 1,500 ms. Do not short-circuit parts of 
H.F. transformers not actually in circuit. 

(2) A crystal is fairly good, but not quite so 
good as a valve with grid condenser. 

(3) (a) Y and Z are not reaction coils. 'They 
should be pure resistances, of &bout 50,000 ohms 
each. (b) See article on H.F. transformers appear- 
ing about with this. 

(4) Both circuits are quite good subject to the 
above remarks, and the fact that it is not necessary 
to make the plate resistance of '" A" variable. 
The grid condensers would be better somewhat 
smaller than 0-0002 mfds. 


G.A.H.  (Farnborough).—(1) Increase the 
A.T.I. to 12" x 8", wound with No. 24, and the 
coupler secondary to 6' x 5”, wound with No. 30. 
Make the closed circuit condenser 0-0008 míds. 

(2) The method suggested is quite applicable 
to pancake coils. 

(3) Coils may be 1" internal diameter, and 9” 
external diameter, wound with No. 26. You 
would require four for the aerial circuit, and two 
for the closod circuit. "Tuning of the aerial circuit 
would not be easy with coils of this type without 
& condenser. 

(4) Wire for each coil will weigh about 4 ozs. 


K.E.W. (Kristiania).—(1) Connect the Turner 
relay in via the terminals L and E of the relay 
diagram. The iron core transformer should take 
the place of the telephone transformer of the set 
referred to, but should be step-up and not step- 
down as is usual with the majority of telephone 
transformers. 

(2) Try our advertisers. The price (new) runs 
about £12. 

(3) August 21st, 1920. . 

(4) The size of wire will only make a slight 
difference in the inductance of the frame. Wind 
it with No. 18, or stranded wire of about the same 
total thickness. The inductance approximates 
fairly closely to the value you require. 

P.O.S. (Acklington).—(1) Probably not quite 
so efficient. A decrease in the working anode 
voltage of a valve is generally only obtained at 
the expense of a certain amount of efficiency. 

(2) There is very little to choose in efficiency 
between any of the makes advertised in our columns. 
The type you mention should be quite good. 

(3) The coils should have about 16 layers of 
No. 28 wire. 

(4) Forming in paraffin wax leads to a loss of 
efficiency owing to increased self capacity. This 
loss due to self capacity may become very con- 
siderable in a coil embedded in wax. In general, 
for good results, no more than the absolute minimum 
possible of any such substance as wax or shellac 
varnish should be used on a receiving coil. 

R.G.W. (Huntington.—(1) There is no golden 
rule for overcoming induction of this type, which 
is generally rather difficult to deal with. The 
best things to try are (a) altering the disposition 
of the apparatus, (b) screening it, and in particular 
such parts as a telephone transformer, with metal, 
which should not be too close to the windings, . 
and (c) balancing out, by means of a pick-up coil, 
specially introduced to pick up more of the induc- 
tion. 

(2) A valve would probably give you still more 
induction trouble. 


L.L. (Edinburgh).— (1) On the whole we rather 
prefer aerial No. 2. 

(2) You will get better results by bringing the 
wire down outside the house. Bringing it down 
inside the house will not entitle you to use more 
wire, and even if it did, increasing the number 
of the wires will not do you much good. You 
should increase the length up to the limit allowed 
by the P.M.G. 

(3) You should get ship stations, and land 
stations such as Cullercoats and Stonehaven. 
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(4) The circuit of Fig. 2, page 277, July 23rd 
issue is about the best. With suitable dimensions 


of coils you should get most of the bigger European 
stations with it. 


W.H.K. (Fulham).—(1) No. 28. 

(2) No. 40. 

R.O.P. (Scarborough).—(1) and (2) See 
Nos. 16, 17, 18, 19, 20, and 21 of Vol. VIII, for 
full working instructions for a set of this type. 

(3) Write to the Secretary of the G.P.O., applying 
for & licence, giving in the first instance a brief 
outline of the type of set you propose to use. 

R.G.M. (Birmingham).— The reason for the 
bad reception of telephony that you complain 
of is almost certainly low írequency oscillation 
set up by the note magnifiers. It is very difficult 
to design & set with as many as three stages of 
note magnification placed near each other without 
getting howls of this nature set up by inter-action 
of the note magnifier circuits. Weakening the 
H.F. reaction coupling will, of course, not cure 
this. Incidentally, your H.F. reaction is probably 
_ very inefficient, as the reaction coil is on the earth 
side of an iron-cored coil which is not shunted 
by a condenser. To cure the howls complained 
of, either separate the note magnifier circuit 
several feet from each other, or better still, sub- 
stitute a stage of H.F. amplification for the first 
stage of L.F. shown. The H.T. voltage used 
should be quite sufficient for this set. 


" BILLY ’’ (Morecambe).— (1) This station 
appears to be either the Air Ministry (GFA) or 
Paris (Le Burget) (ZM). Surely it is easier for 
you to listen for the call sign if you can read the 
transmission than for us to tell you from the little 
information you give. : 

(2) See the list in the August 6th issue. 

(3) A.T.I., internal diameter 2 cms., external 
diameter 22 cms., wound with No. 24. Closed 
circuit coil similar, but with external diameter 
only 18 cms. 

(4) Coils will be quite suitable 


G.C. (Barrow).—A key to the Eiffel Tower 
time signals on page 138 of the issue for May 15th, 
1920. For the scientific time signals, the groups 
of figures sent later give the times of the first and 
last dots of the series. The figures ignore the 
hour, but give the minute and second to two 
decimal places. For instance, for a dot sent 
at 11 hrs. 31 mins. 21-29 secs., the group of figures 
sent later would be 312129. 


A.S.H. (Chelsea).— (1) The circuit is all right 
as shown, provided that the negative side of the 
H.T. battery is earthed, and not the positive, 
as shown in your sketch. 

(2) Both are desirable, but of the two the grid 
potentiometer is the less essential. 

(3) Fig. 3. 


C.H.N. (Portland).—(1) The set shown in the 
cut submitted appears to be of quite good type, 
and should give fairly satisfactory results. Of 
course, on such a small aerial, signals will not 
be very strong with a crystal. If possible, increase 
the length of the aerial. 

(2) No other apparatus, except the aerial and 
its insulators, and the earth connection, will be 
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necessary. A couple of dry cells and a potentio- 
meter for the crystals would be worth experiment- 
ing with, but do not appear essential. 


H.C.H. (Victoria).—(1) About 1,000 ms. 

(2) No. Increase the size of the A.T.I. to about 
10" x 6", wound with No. 22. 

(3) About No. 18, or the equivalent in stranded 
wire. 

(4) It is quite hopeless to attempt to receive 
the Dutch concerts on an elementary crystal 
circuit of this type. To do this you would probably 
require about three valves, with & good two-circuit 
receiver and reaction coil. 


A.L. (New Brighton).—(1) The inductance 
of the coil in question is 9,600 mhys. It is only 
in quite a special sense that a coil has a wavelength. 
This wavelength, which is that to which it would 
resonate if unconnected to anything else, depends 
on the self capacity of the windings, and is therefore 
quite incalculable. Moreover, if found, this quantity 
would be almost useless for judging the capabilities 
of the coil when used in a receiver. 


W.H.A. (Denton).—We are afraid your diagram 
is almost unintelligible. We do not know what the 
item marked ‘‘ anode" is intended to represent, 
as it appears to have very little connection with 
the valve. There are also leads shown apparently 
not connected to anything. In order that we may 
be able to help you, any diagram must show 
clearly the essential wiring connections of a circuit. 
As far as we can make it out, your circuit appears 
all right, except that you show a grid leak without 


Fig. 3. 
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a grid condenser, which is, of course, quite useless. 
If this is merely a slip of the pen, it is probable that 
to increase strength of signals you will have to 
add a stage or two of L.F. amplification. 


H.L. (Wimbledon).—(1) Use two of the pan- 
cakes in the plate circuit. For the grid you might 
use two others of them, getting a variometer 
effect if desired by varying their mutual coupling. 
The absence of a grid leak is due to the employment 
of a soft valve. For a hard valve a grid leak 
should be included. 

(2) Probably. 

(3) Preferably use glass, say a large test tube 
with walls as thin as possible. 

(4) A 1/1 transformer wound with, say, No. 46 
to as high a resistance as possible would be best. 
Failing that, your suggestions are about equally 
meritorious. 


D.G.B. (South Shields).—The general arrange- 
ment of your receiver is quite O.K., except for the 
fact that you have provided reaction coupling 
to the aerial circuit as well as to the closed circuit. 
This is going out of your way to make the aerial 
radiate, and is quite wrong. You can omit A.T.C. 
for short waves, but retain it for long waves. 
Maximum wavelength about 5,000 ms. The No. 36 
wire will not be needed. 

A.J.M. (Kilburn).—(1) The circuit of Fig. 4, 
page 218, of the June 25th issue should be suitable. 

(2) For 0.00005 míds. you would require one 
plate of dielectric with 2 sq. cms. of overlap. 

(3) For 0:0005 mfds. use one plate with overlap 


of 20 sq. cms. 

(4) For 0:001 míds. as above, but with two 
plates. 

R.G.M. (Birmingham).—(1) The power is 


given as !/, kw, see Wireless World, February 19th, 
1921, p. 805. 

(2) The extra distance of the Hague probably 
explains the poorness of your results. Your set 
would be considerably improved by dispensing 
with the parallel A.T.C. on such a wavelength. 
Also you should put a condenser across the terminals 
marked ''to L.F. amplifier," and if the amplifier 
does not already contain one, introduce an L.F. 
intervalve transformer at this point. 

(3) Probably. 

(4) We have no information. 

E.G.N. (Harrow).—(1) This may be done 
if desired, provided, of course, that the construc- 
tional alterations necessary for mounting this 
type of valve can be made. 

(2) The only alteration necessary will be an 
increase in the H.T. voltage to about 60. 


B.D.W. (Newport, Mon.).—(1) The circuit 
is of ultraudion type, and we believe would 
work fairly well when suitably adjusted, but would 
be difficult to control and adjust. We do not 
recommend it in view of your expressed require- 
ments. 

(2) A = 0:001 míds.; B, try 
The coils should be honeycomb. 

(3) Control of oscillation would be by means 
of the condenser B, but would probably not be 
convenient or easily managed. 

(4) Soft valves would be almost essential. 


0-0002  míds. 


* ELECTRICIAN "' (Winchester).— Full par- 
ticulars of a set which should meet your requirements 
were given in Nos. 16 to 21 of Vol. VIII. This is- 
a frame aerial set with 4 valves, but you might omit 
one of the H.F. amplifying valves if you wish 
to. Below this it is not advisable to go. The 
2-valve set you mention is not of much use except 
for the reception of high power stations at no 
great distance. 


H.W.P. (Whitehaven). — (1) Fig. 2 is, of 
course, the proper connection. The probable reason 
for your results is a defective condenser; tissue 
paper does not sound very promising as a di- 
electric. The crystal is also rather doubtful. 

(2) Many joints in an aerial are almost certain 
to weaken signals ; how much they do so depends 
on how carefully they are made. 

(3) With a good condenser of 0-0003 mfds. you 
should get ships and land stations up to 3,000 ms. 

(4) If your potentiometer were wound with No. 
36 Eureka wire to a resistance of about 400 ohms., 
instead of with No. 26, apparently copper, to a 
resistance of about 10 ohms., you would not be 
troubled with battery noises. 

E.T.R.(Bristol).—(1) As shown, only 3,000 ms., 
though the aerial circuit will tune to 8,000 ms. 
Rewind. anode circuit coil with about No. 32. 

(2) Alteration would have to be on the lines 
of Fig. 1, page 217, of June 25th, in which, however, 
the transformer connected to the grid of the second 
valve should have been shown with an iron core. 

(3) Yes, if the resistance-condenser method 
frequently sketched is used. 

(4) See reply to (1) above. 

E.D.B. (South Croydon).—(1) The 
given in Fig. 4 will give the desired results. 

(2) Yes. 

(3) No modification is necessary for telephony, 
except that the reaction coupling should not be 
tight enough to cause oscillation. 


circuit 


Fiq. 4. 
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H.W.B. (Biddulph Moor).—(1) Yes. 

(2) & (3) This piece of apparatus is essentially 
an L.F. amplifier. To adapt it for C.W. reception 
it would be necessary (a) to remove condenser 
marked 0-00045 mfds., and place grid and filament 
across the closed circuit condenser (b), substitute 
a suitable H.F. transformer for the L.F. transformer 
shown, and (c) introduce a reaction coil in the 
plate circuit of the first valve, between the plate 
and the transformer (see Fig. on page 252, 
July 9th issue). : 

(4) Quite suitable for this set. 


H.C.H. (Victoria), —(1) Yes, it is the best that 
you can do. 

(2) Use a potentiometer with the dry cell for 
the crystal. The set is otherwise quite O.K. 
for a simple crystal circuit. 

(3) You do not state the gauge of the wire. 
In any case the inductance is small, and you will 
probably only get ship and coast stations on 600 ms. 

(4) 0-0003 mfds. is O.K., but 2 mfds. is too 
hig for a telephone condenser, especially with 
H.R. telephones. Try about 0-002 mfds. 


L.F. (Erith).—(1) For a suitable 2-valve re- 
ceiver see reply to E.D.B. (Croydon), on p. 399. 

(2) No; for twice the wavelength about four 
times the number of turns on the inductance are 
required. 

(3) It will most probably be quite suitable. 


H.W. (St. Austell).—(1) Yes, it is approxi- 
mately 0-002 mfds. 

(2) Yes., 

(3) Make a condenser similar to the one you 
describe in (1). 

(4) We regret that we have no information 
on this point. 


C.M.H. (Bromley). -(1) *' Perikon " is a name 
given to the zincite-chalcopyrite crystal combina- 
tion. 

(2) Yes, certainly. 

(3) Copper wire would be much better, owing 
to the high specific resistance of iron, and also the 
excessive high frequency resistance in wire of 
this material. 

(4) Suggested aerial should be very good. 


C.W. (East Greenwich).—(1) As you omit the 
most important dimension, viz., the distance 
between the plates, we cannot make the calculation. 
Capacity is probably of the order of 0-001 míds. 

(2) The aerial circuit is very inefficient with 
so large a parallel condenser on such a short wave- 
length. Present range of circuit is barely 2,000 ms. 
Make a considerably bigger loose coupler. Put 
the 0-0015 mfds. condenser across the telephones. 

(3) Yes. 

(4) No; it runs for twelve months. 


G.A.R. (Small Heath).—(1) 'fhe circuit is 
quite O.K., but the frame should preferably be 
considerably larger for only two valves. Make it 
with sides about 3’ long. 

(2) For 0-0005 míds., two foils with an overlap 
of 5 x lems. For 0-001 míds., three foils with the 
same overlap. 
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QRU (Newcastle).—(1) Circuit is given in 
Fig. 5. 


Fig. 5 


(2) Approximately 1,200 ms. 

(3) It will increase the wavelength of the second- 
ary circuit, but not that of the aerial. 

(4) Loose coupler primary 6" in diameter, wound 
with 12" of No. 26. Secondary 5” in diameter, 
wound with 10” of No. 28. Loading coil 6" in 


' diameter, 14” long, full of 26. 


* AMATEUR ”’ (Tamworth).—(1) See reply 
to G. C. (Barrow) on page 398. 

(2) The circuit given to QRU (Newcastle) 
above shows about the simplest way of adding 
a valve to a set of this type. 


CORRECTION .-—-In the article entitled ** Some 
Useful Graphs and Tables for Wireless Amateurs," 
by J. F. Herd, on pp. 262-265 of the July 23rd, 
1921, issue of T'he Wireless World, the values given 
for the factor F in Table I on page 263 should all be 
divided by 10 in order to give correct results for 
the calculations. They will then agree with the 
values of the same factor given by the curves in 
Fig. 1. 


SHARE MARKET REPORT. 
* 


There has been practically no business done in 
the Wireless Group during the last fortnight. 
Prices as we go to press, September 7th, are :— 


Marconi Ordinary .. .. .. £1 16 3 
" Preterence ee ao £1 16 3 

ES Inter. Marine .. .. £1 2 6 

6 


- Canadian.. .. .. 6 
Radio Corporation of America :— 
Ordinary .. .. .. .. 8 3 
Preference .. .. .. .. 8 9 
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DEPTFORD 
e LONDON, S.E.8 

BURNHAM & CO 
MANUFACTURERS OF BURNDEPT WIRELESS APPARATUS 
OUR NEW CATALOGUE IS NOW READY—PLEASE WRITE FOR A COPY 


THE BURNDEPT TUNING PANEL 


In order to overcome the inconvenience of hooking up condensers, coil mounts, etc., to our 
various valve panels, we have designed a panel containing geared coil mount, one Burndept 
vernier condenser, and a reactance tuning condenser. The terminals are arranged so that 
this panel can be connected by four short links to either the Burndept 1, 2 or ultra 3, so aíter 
this is done it is only necessary to connect to aerial 
and earth and plug in the required coils. The 
result is a compact tuning and receiving set of 
the highest efficiency. For telephony, especially 
by means of our vernier condenser and reactance 
condenser the tuning can be effected so that 
speech is particularly clear and loud. This panel 
is highly recommended to those who desire to 
obtain the utmost efficiency from our sets. 

Price includes polished walnut case fitted with 
Burndept vernier condenser, reactance condenser, 
geared coil holder, terminals and straps for con- 
nections to aerial—earth, and Burndept or other 


PRICE - £6 6 O valve receiving sets. 


NOTE TO MANCHESTER READERS.—STOCKS OF OUR APPARATUS 
ARE HELD AT OUR OFFICES - 4 CORPORATION STREET 


LONDON :2zzuÁ»xor 19 HAND COURT, HIGH HOLBORN, W.C. 
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WESTON 


STUDENT'S 
 GALVANOMETER 


Model 375 Galvanometer 
is a moving coilinstrument 
with a uniformly divided 
scale 2:35 inches long. 

Its resistance is approxi- 
mately 29 ohms and the 
current required for a 
millimeter (1 scaledivision) 
deflection 1s 20-25 micro- 


amperes. 
WESTON ELECTRICAL INSTRUMENT CO,, LTD. 
(8 Audrey House, Ely Place, Holborn, E.C. 


JUST PUBLISHED. Please send for detailed prospectuses. 


PRINCIPLES OF RADIO COMMUNICATION 


By J. H. MORECROFT. Assisted by A. Pinto & W. A. Curry. 


This book deals with all phases of Radio Communication, going completely into both oer and operation. The treat- 
ment is more thorough than is generally given, and for this reason will have a wide appeal among workers in this field. 
All curves used to illustrate formule are carefully executed to scale, so the student may check their accuracy. 


945 pages. 788 figures. PRICE 45l- nel. e 
WIRELESS TELEGRAPHY GQurNcHED-SPARK SYSTEM 
By BERNARD LEGGETT, A.M.I.E.E. 


The Publishers believe that this book fills a distinct gap in Wireless Literature, as there is no volume in English at 

present which deals in such great detail with the Quenched-Spark System, either as manufactured in this or other 

countries. The volume felly describes the theory, installation, and maintenance and is profusely illustrated 
with diagrams and photographs, many of which have never previously been published. 


Demy 8vo. 502 pages. 260 figures. Over 70 full-page plates and numerous tables. 
PRICE 30O/- net. 


ENGINEERING ELECTRICITY By RALPH G. HUDSON, S.B. 


This bock covers the general principles of electricity and magnetism most frequently applied in engineering 
practice. It requires very little knowledge of Mathematics beyond algebra and trigonometry. 


190 pages. Profusely Illustrated. PRICE 13/6 net. 


CHAPMAN aw» HALL, Lip. i; NuerTA STREET. 
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THE CONSTRUCTION OF WIRELESS VALVES* 
By F. S. Ropertson, M.I.E.E. 


Introduction, 

N the study of valve problems we are 

forced back to more fundamental con- 
ceptions than we are ordinarily accustomed 
to in electrical engineering work. We 
have to get to know something about the 
different kinds of electrical atoms, which 
fortunately for us are very much more limited 
in number than the chemical atoms. 

‘There are apparently only two, namely, 
the electron which has been well recognised 
for some years as nature's unit of negative 
electricity, and its positive counterpart, the 
nucleus of the hydrogen atom, the knowledge 
of which we owe largely to the more recent 
work of Sir Ernest Rutherford and Dr. Aston. 
The electric charge on the electron 

= 1-591 x 107° E.M. units, 
the mass of the electron m 

= 0-900 x 10 grams, 
the mass of the hydrogen atom 

= 1:66 x 10?* grams, 
„the electron has a mass of ,,),,th of 

that of the hydrogen atom. 

All the chemical atoms are supposed to be 
made up of these two ingredients, but as to 
exactly how they enter into the structure 
of the atom is a matter which is at present 
occupving the attention of physicists, and is 
likelv to do so for some time to come. 

Prof. Bragg said recently at a meeting 
of the Institution. of Electrical Engineers, 
that it was only when it became possible to 


* Abstract. of Lecture delivered to the King's 
College Wireless Society on Monday, May 30, 1921. 
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get the electrons as **disembodied spirits," and 
moving with enormous velocities, that their 
qualities could be studied. 

Unless an electron has a tremendous velocity 
It sticks to the next atom it meets ; with a 
velocity of one hundred million (108) cms. 
per second, it can only move a fraction of a 
millimetre through air at ordinary pressure 
before it loses its velocity and therefore its 
power of going through the atoms. 


Electronic Emission. 

There are two factors, then, which we 
have to consider at the outset in the construc- 
tion of a wireless valve :— 

(1) The liberation of the electron; 

(2) The provision of a suitable space 
in which there are not too many 
molecules to disturb the electron. 

With regard to the liberation of electrons 
two methods would seem to be available for 
valve work :— 

(a) Thermionic emission, and 

(^) Photo-electric emission. 

THermionic Emission, which owes its 
name to Prof. Richardson, has been shown by 
him to be due to electrons inside the heated 
body becoming endowed with so much energy 
that they are able to break through the surface 
and get free. 

In a metal some of the electrons are very 
loosely bound, and the effect of thermal 
agitation is to shake certain electrons free 
from their ties to the atoms when they become 
free to move about in the same way as the 
molecules of a gas,. that is, their velocities 


OCTOBER I, 1921 


are distributed amongst them according to 
the Maxwell-Boltzmann law. According 
to this view, a few at any particular moment 
will have exceptionally large velocities, while 
a few will have exceptionally small velocities, 
the others having velocities ranging between 
these extreme values. Now the energy 
of an electron is proportional to the square of 
its velocity (4 mv?), hence different electrons 
have different amounts of energy. Although 
the electrons may be moving about freely in 
the interior of the metal they cannot escape 
from the surface unless they have sufficient 
energy to overcome a force of attraction 
which all the time tends to pull them into 
the metal. 

‘Therefore very few indeed escape at 
ordinary temperatures, but as the temperature 
Is raised, the number which have the requisite 
energy increases very rapidly, and is found 
to agree very closely indeed with Prof. 
Richardson's formula. 


n = ATÈ 


The constant b is a measure of the work 
which the electron must do in order to 
escape, and is known as the emission constant. 
A small change in its value causes a great 
change in the number of electrons emitted 
per cond and consequently in the current 
which can be obtained through the valve. 

This current 7, in amperes per square 

cm., Is La by the expression 
-- 23.6 x 108V T e52500T 
where T = the absolute temperature and 
e =: 2-718. 

‘The most convenient way to arrange for 
the emission of electrons in valves seems to 
be to mount a tungsten filament in a glass 
bulb, which can BEIM d. be carefully 
exhausted and then to raise the filament to 
a very high temperature by passing a current 
through it, but of course it could be made 
to emit electrons equally well if its temperature 
were raised by any other means, provided 
alwavs that some contact can be made with 
it through. which more electrons can be sup- 
plied to the lament. If this is not done it 
would soon become highly charged positively, 
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and no further current could be drawn from 
it. Tungsten. has been very much used 
because it can be heated to a very high 
temperature without risk of fusion, but it is 
not by any means the only ateral used. 

Wehnelt Cathodes are very much used in 
America. They consist of platinum wires 
or strips, coated with an oxide such as lime. 
Some are prepared by coating the strip with 
alternate layers of Strontium and Barium 
Oxides. Personally, although I have tried a 
good many times to make filaments of this 
kind, I have never been able to obtain one 
which remained constant very long, and I 
have some doubt whether it is possible to 
get all the gas out of the platinum itself. 
These coatings have the property of altering 
the emission constant in Richardson's formula 
so that large emissions can be obtained even 
when the hlament is only just red hot. 

More recently large emissions have been 
obtained at comparatively low temperatures 
from Tungsten flaments, which have had 
the electro-positive metal thorium incorporated 
in the process of manufacture, and brought to 
the surface by subsequent treatment. ‘The 
emission from these filaments mav be several 
thousand-fold that from pure tungsten. at 
the same temperature. 


PHotro-Erecrric Emisstox.—When light 
waves above a certain frequency are lew ed 
to fall upon certain substances, such as sodium, 
the electrons are given such a shaking up that 
some of them are set free from their atoms and 
can be drawn off from the material as an electric 
current. If the curve of such a current be 
plotted in terms of the applied potential, it 
will be seen that it comes down to the volt 
axis very steeply, which would seem to be a 
property which might well be cultivated for 
Its rectifving action—Fi ig. l. 

Having now a means of producing our 
electrons we mount in the same vessel a 
collecting electrode, usuallv called the plate 
Or anode, and a third or controlling electrode 
usuallv called the grid, which mav consist of 
a piece of wire gauze or a spiral of fine wire 
surrounding but not in contact with the 
hlament. 


THE CONSTRUCTION OF WIRELESS VALVES 


The Fleming valve was patented in 1904. 
It had only two electrodes but this was soon 


CURRENT 


VOLTAGE 


Fig. 1. Photoelectric emission current. 


vastly improved by the introduction of the 
third electrode or grid by de Forest. 


Characteristic Curves. 


Curves showing the current through the 
valve in terms of the voltage applied between 
plate and tilament in the case of the Fleming 
valve, and the currents to plate and grid in 
terms of the voltage between grid and filament 
for different steady voltages applied between 
the plate and filament are known as the 
Characteristic Curves of the valve, and 
it can be shown that the slopes of these curves 
and the conditions for obtaining them be- 
speak the goodness or otherwise of the valve 
for given purposes. For instance, in a 
receiving valve the slope of the anode current 
in terms of grid volts, should be as steep as 
possible, and the steepness should occur 
just where the grid current is beginning to 
bend up from zero. 

Notice that you cannot, under any cir- 
cumstances, get an appreciable current in 
the reverse direction through a valve if the 
vacuum is good enough, because you have 
present only electrons which are the negative 
charges. You may have to put on a negative 
potential to shut the current down, but you 


cannot reverse the current, however much 
you increase the negative potential. 

If you have gas in the tubes the slope 
of these characteristic curves can be made 
much greater than if you have a so-called 
pure electronic discharge, because if the 
velocity of the electrons is increased above 
a certain. value thev can knock off one 
or more electrons from the gas molecules 
with which they come in contact. The 
potential required to do this is called the 
ionisation potential, and differs with different 
pases. Under these circumstances, for each 
electron which starts off from the filament, 
several arrive at the other end. 

Steep curves obtained in this way are, how- 
ever, a doubtful blessing, as the conditions 
are very apt to be unstable. Further, the 
relatively heavy gas molecules, having lost 
electrons become positively charged, and are 
attracted back to the hot filament which is 
the negative end of the system, and cause 
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GRID GR 
Fig 2. 
Curves showing hysteresis effect tn a soft valve. 


Upper curve = plate current. 
Lower curve= grid current. 


rapid disintegration of the filament, and so 
shorten its life. 
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Fig. 2 shows a sort of hysteresis effect 
which was produced in a tube of this kind by 
exaggerating the gas effect. The tube con- 
tained mercury vapour in the presence of 
liquid mercury at a temperature of 34-9°C. 
The sum of anode and grid currents is nearly 
constant for all positive grid voltages tested. 
This shows that the anode is receiving 
practically all the emitted electrons which 
are not abstracted by the grid. ‘This cor- 
responds to a condition of approximate satura- 
tion of the total electron current, and the ease 
with which this condition is attained is due 
to the effect of the presence of the relatively 
immobile positive mercury ions which counter- 
act the negative "space charge" 
electrons. 


The explanation of the sudden rise in the 
anode current shown in Fig. 2 is this : 
Starting with large negative grid potential 
and the anode current small, a reduction of the 
numerical value of the grid potential will 
increase the electron current through the grid 
to the anode. One effect of this will be to 
produce positive mercury ions in the space 
between grid and anode. Some of these ions 
are absorbed by the grid, some reach the 
cathode, and some are present in the space 
between the two molecules. So long as 
the electron current to the anode ts very 
small in comparison with the total electron 
emission, the effect of the few positive ions in 
the space between the cathode and grid is 
insignificant. As soon, however, as the 
positive space-charge becomes comparable 
with the negative space-charge, a reduction 
in the negative space-charge results, which 
increases the flow of electrons through the 
grid, which, in turn, produces more positive 
ions, which further increases the effect 
without limit, until saturation sets in. The 
phenomenon is essentially unstable, and once 
such a condition has been set up a relatively 
larger negative grid potential will be necessary 
to destroy it than was required to establish it. 


Production of the Vacuum. 


Now, in order to get a pure electronic 
discharge we must so exhaust the vessel that 
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there are comparatively speaking only a 
few molecules left, in which case the electrons 
produced by ionisation are only a small 
percentage of the total number. Such a tube 
is said to be a hard tube in contradistinction 
to a tube which contains gas and is called a 
soft tube. 


The highest vacuum attainable at present is 
about 0:000000075 mm. of mercury, and even 
at this low pressure the number of molecules 
per cm. cube at 0°C. is still 2,670,000.000*. 

To obtain a hard tube it is not sufficient 
to simply connect it up to the pumps, however 
good they may be, and pump it out, because 
you will find that the electrodes, the glass 
walls and even the filament itself will give off 
large quantities of gas as soon as vou heat 
them or pass a discharge through the tube. 


FORCE BLADES OUTWARDS 


FROM APPARATUS 
TO B£ EXHAUSTED 


TRAP FOR MERCURY 
IMMERSEO IN LIQUID AIR 


DROPLETS OF CONDENSED MERCURY 
RETURNING TO BOILER 

MEHCURY BOILING UNOER 

REDUCED PRESSURE 

METAL SHAVINGS 

RGE BUNSEN BURNER 

R ELECTRIC HEATER 


tq, 9. 
Arrangement of pum a (os producing high vacua, 

Fig. 3 shows the arrangement of pumps for 
obtaining very high vacua. 

Next to the atmosphere we have a piston 
pump of peculiar construction, as shown 
more in detail in Fig. 4. A is the suction 
pipe, B the air port into the cylinder above the 
piston, C is the piston whose bucket leather 
Is kept up to the cylinder wall by oil pressing 
in the annular space D. E is the piston valve 
and F an air pipe to relieve the piston on the 
first few strokes; G H and I collars and 
cover forming a good joint and delivery valve 
combined. 


*(encral Electric Review, 23, p. 497, June 1920. 
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As the piston rises the port B is cut off, and 
the cylinder full of air carried up to the outlet 
valve G. No air can get past the piston 
as it is covered with oil. When the piston 
approaches the top of its stroke it lifts the valve 
G off its face, and gives a free outlet for the 
air. The oil on the piston then mingles 
with that about G, but the right quantity 
returns with the piston on the closing of G. 

Special oil is used which is very non- 
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Fig. 4. Sectional diagram of piston oil pump. 


volatile, non-solvent of air and fills all 
clearance space and seals the valves. 


It is claimed that with a single cylinder 
pump of this type a pressure of about 1 mm. 
of mercury can readily be obtained. 

This backs a rotary oil pump which runs 
at about 360 revolutions per minute, and is 
shown in Fig. 3 marked as a ** box pump." 
It also is submerged in oil. ‘This in turn 
backs a mercury vapour pump, which is 
scarcely recognisable as a pump at all. 

The molecules of gas which diffuse into 
the blast of mercury vapour get so mixed up 
with it that they can never get back again, 
and so are carried away by the backing pumps. 
The mercury vapour itself is condensed by 
the water Jacket, and trickles back again into 
the boiler. The action is thus continuous. 
A liquid air trap has to be used in connection 
with it in order to prevent mercury vapour 
from getting over into the tube, which is 
being exhausted. 

In valve manufacturing works the tubes 
are exhausted in some such way as this, 
the backing for the rotary oil pump being the 
vacuum mains to which ordinary electric 
lamps are connected for exhaustion, giving 
pressures from 12 to 16 mm. of mercury, the 
glass vessel being at the same time warmed 
up externally by gas jets. When the vacuum 
is considered to be good enough a high 
potential is switched on between the filament 
and the plate making the plate positive, and 
the filament is heated up by passing a current 
through it. As soon as electrons are emitted 
they rush across under the action of the applied 
potential and bombard the plate with such 
violence that it soon becomes red hot, large 
quantities of gas are evolved, ionisation of this 
gas sets in followed by a blue glow. Unless 
the current is then switched off at once the 
filament would be ruined. 

With the very rapid mercury vapour 
pumps only a few seconds are required to get 
rid of this gas, and the process can be repeated, 
until after a time it is found that the plate 
can be kept red hot by the bombardment 
without the formation of the glow, showing 
that most of the gas has been got rid of. 
The old Gaede pumps are not rapid enough 
for this process. 
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Even when tubes are exhausted in this way 
there are parts which do not get sufficiently 
heated such as leading-in wires and the glass 
vessel itself, so in order to get a first class 
vacuum for experimental work the tube 
itself is mounted up in a vacuum furnace 
heated electrically to a temperature of 750° 
to 800° Pt., which is measured, either by a 
platinum thermomentér or a thermo-junction. 
The tube itself is hermetically sealed on to 
the pumps, and is also in connection with a 
tube, containing charcoal made from cocoanut 
shells, which can be immersed in liquid air. 
In this way the whole tube even with the 
high vacuum inside it ts kept red hot for 
20 or 30 hours without collapsing. After 
this time the pumps are disconnected, and the 
charcoal tube, which has previously been 
heated, ts perce in liquid air, the valve 
being still kept hot in the füind e In this 
wav an exceedingly good and permanent 
vacuum can be obtained. 


The Measurement of High Vacua. 


The next point I should like to say some- 
thing about is the measurement of these small 
pressures, for unles one knows how it 
is done it seems almost incredible that a pressure 
as low as 10$ mm. of mercury can be measured. 


The McLeod Gauge. 

The McLeod gauge, depending upon an 
application of Bovle's Law, has been made 
to measure pressures very accuratelv down to 
0.0001 mm. of mercury, Fig. 5. If v 
is the volume to which the gas is compressed 
in the upper tube, and V is the volume of the 
bulb, and v is made 1/1,000th of F , then when 
the gas at pressure P in the volume Vv 
is compressed into volume V we have 


v 


V-—v p 
Hence if p—P=1 Ha 
then P x 1001 — 

or P= 


The Kundsen Gauge. 
Another very sensitive gauge Is that known 
as the “ Kundsen Gauge, ? Fi ig. 6. Aand B 


are two parallel strips placed at a distance 


or p — P 4- 1001. 


P=1 mm. 


10509 mm. of mercury. 
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apart, which is less than the mean free path 
of the molecules. Let A be at the same 
temperature as the gas while B is maintained 
at a higher temperature, T. 


f 
t 


Fig. 5. Diagram of McLeod Gauge. 


On the side away from B, A will be bom- 
barded by molecules having a mean velocity 
G corresponding to the temperature T, as 
given by the equation 


3RT 
M 
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These molecules will, of course, rebound 
from A with the same velocity. However, 
on the side towards B, A will be bombarded 
by molecules coming from B and having a 
higher velocity G,, corresponding to the 
temperature T, Consequently, A will 
receive momentum at a greater rate on side 
towards B than on the opposite side, and will, 


Fig. 6. Schematic diagram of Kundsen Gauge. 


therefore, be repelled from B. From 
theoretical considerations Kundsen has shown 
that the force of repulsion K per square cm. 
of the two parallel surfaces, is given by— 


Kar lM y 


This force of repulsion is then balanced out 
by the torsion of the suspension fibre. The 
equation then takes the form 


2 
pame L dynes per sq. cm. 


rA?d:' T,—T 
where I — Moment of inertia of moving 
vane, 
r — mean radius of moving vane, 
2A = area of the vane A opposite each 


strip B, 
= period of vibration of the vane, 
D — deflection of spot of light on 

scale, 
d = scale distance from mirror on A. 
Since all these quantities can be measured 
directly, it follows that the device can be 
used as an absolute manometer, and its 
Indications are independent of the gas to be 
measured. Using the above equation, we 
find that a deflection of 1 mm. at a metre 
distance with a temperature difference of 


150°C indicates pressures of 1 x 10-8 to 
5 x 10? mm. of mercury. 

A modification of the simple Kundsen 
gauge is shown in Fig. 7. 

The Thermtonic or lontsation Gauge. i 

This apparatus makes use of the variation 
of thermionic current flowing from a hot 
filament through a partially exhausted tube, 
with changes in the gas pressure. 

An electron stream passing through a gas 
will ionise the latter when the velocity of 
the electrons exceeds a certain. minimum 
value. In this process an electron is knocked 
out of the neutral atom by the incident 
electron, with the result that the residual 
portion of the atom is positively charged. 
The relation between the velocity u of the 


No. 7. Shrader and Sherwood's modification of the 
Kundsen Gauge. 


electrons and the voltage V required to produce 
this velocity is given by the equation : 
4 mu? — Ve where e = charge on electron 
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and m = mass of electron. Hence corres- 
ponding to the tonisation velocity there 
exists for every gas a minimum ionisation 
potential. These potentials range from one 
or two volts for the alkaline metals to 25 volts 
for helium. 

The amount of ionisation produced by a 
given electron current in this manner increases 
with the gas pressure, and this fact is used 
for the measurement of the gas pressure in 
the ionisation gauge. The gauge itself 
consists of three electrodes arranged some- 
what on the lines of an ordinary three- 
electrode valve, the glass containing bulb of 
which is provided with a outlet pipe for 
connection to the vessel the gas pressure in 
which is to be measured. These electrodes 
are used as cathode, anode and collector of 
positive ions respectively. As source of 
electrons a Wehnelt cathode or incandescent 
tungsten filament is used. The collector elect- 
rode, or grid, is placed between the anode and 
cathode and is connected through a galvano- 
meter to the negative terminal of a battery 
whose positive terminal is connected to the 
main negative end of the filament, as indicated 
in Fig. 8. The anode potentials range from 
100 to 250 volts, while the magnitude of the 
electron current varies between 0:2 and 2 
milliamperes. With a gas pressure of 10? 
millimetres of mercury, the positive ionisa- 
tion current was observed to be one- 
thousandth of that of the electron current. 


Schematic arrangement of Ionisation Gauge. 


Hence with an electron current of 2 milli- 
amperes pressures below 10 millimetres of 
mercury could be measured quite easily. Some 
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curves connecting the ionisation current passing 
through the apparatus with the pressure of 
the gas are given in Fig. 9. 

For very low pressure 250 volts is used on 
the anode and 25 volts on the collector. 
Under these conditions 1 x 1076 amperes 
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Fig. 9. Calibration Curves for Ionisation Gauge. 


positive ionisation current corresponds to a 
pressure of 0:0000099 mm. of mercury for 
argon. The calibration depends upon the 
particular gas used. Under the same con- 
ditions as to anode voltage and electron 
current and at constant pressure, the ionisation 
current increases with the number of electrons 
in the molecule of the gas present in the tube. 
The number of electrons for an argon 
molecule (monatomic) is 18, while in a 
mercury molecule (also monatomic) it is 80. 
The ionisation currents are approximately in 
this ratio. 

For ordinary cases the calibration for 
nitrogen (14 electrons per molecule) may 
be used as a general guide to the pressure. 


Wireless Society of London, 


The next meeting of the Wireless Society 
of London will be held at the Institution of 
Electrical Engineers, Victoria Embankment, 
(next Waterloo Bridge) on Friday, September 
30th, 1921, at6 p.m. Discussion on 
« Methods of Recording Wireless Signals.” 
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Some Nores ON THE Power Buzzer. 
By G. P. Kenpatt, B.Sc. 


HE term “earth wireless" which is 

usually applied to the power buzzer-to- 
amplifier method of communication, is some- 
thing of a misnomer, for there is no real 
analogy with true radiotelegraphy ; ' the 
method is one depending upon conduction, 
pure and simple. As such,. it might be 
regarded as outside the province of The 
Wireless World, but since ex-Army power 
buzzers have been upon the market, and 
have been purchased by numerous amateurs, 
a few notes on the working and use of the 
power buzzer may be useful. 

This method of communication was of 
considerable importance during certain stages 
of the war. It first became practicable over 
useful distances with the development of the 
amplifying valve, since by means of a three- 
valve low-frequency amplifier and suitable 
earth connections, it is possible to pick up 
and render audible earth currents which have 
originated at quite considerable distances up 
to several miles. The problems of power 
buzzer-to-amplifier communication are, then, 
mainly of the production of suitable currents, 
and their introduction into the ground in 
such a way that the distant receiving station 
shall get the full benefit of them. Picking 
up the signals is simple: two good earth 
connections are made, about one hundred 
vards apart, and a lead is taken from each 
to the input terminals of the amplifier. Any 
earth currents which may be passing in a 
direction anything like parallel to the line 
joining the two earths (known as the base- 
line) will pass through the amplifier and, if 
alternating or intermittent in character, will 
be rendered audible in the telephones. 

To turn to the transmitting end. The 
whole secret of this method of communication 
depends upon the fact that if a current be 
caused to flow between two earth connections 
it does not pass direct from one to the other 
in a straight line, but diffuses over a wide 
area in a manner resembling the familiar 
representation of the field of a bar magnet 


(Fig. 1). Of course, such a symmetrical 
distribution as that of the figure would only 
occur in the case of a medium of perfectly 
uniform conductivity. In practice the earth 
current is found to distribute itself over the 
space between the earths of the base in a 
very irregular manner, following moist tracts, 
spreading out widely to avoid dry ones, and 
so on. The skilful power buzzer operator 
takes advantage of all this to drive as much 
of his earth current as he can out to the 
distant station. In general, he endeavours to 
get two good earth connections in two 
separate damp places; the drier and less 
conductive the ground between them, the 
better, since these conditions cause the current 
to spread widely. 
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Fig. 1. 
Earth Wireless : indicating the distribution of earth 
currents from the power buzzer PB. 

It will be readily seen from Fig. 1 that 
the base-line of the transmitter must be 
oriented in a definite direction to ensure that 
some of the diffused earth current shall fow 
parallel to the receiving base-line and hence 
pass through it. The actual laying out of the 
bases is done by compass, according to a 
method to be given later. Another point 
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indicated by the diagram is that the length 
of the base determines the distance to which 
the earth current will spread; the longer 
the base, the greater the range of the power 
buzzer. 

The type of current required is obviously 
an intermittent or alternating one of fairly 
high voltage, and of such a frequency as to 
give a good musical note. The most con- 
venient source of such current is a small 
induction coil, and as such the power buzzer 
may be regarded. Its special characteristics 
are a secondary, wound to give a large volume 
of current at only a moderately high pressure, 
and a special form of contact breaker, giving 
a steady high note and capable of carrying a 
heavy current. 

The mechanical features of the buzzer 
I do not propose to describe; they are 
simple enough to be readily understood by 
anyone possessing one of these instruments 
and would be of no interest to others. 

A simple diagram of the circuits of a 
power buzzer is given in Fig. 2. 

"The range obtained with the standard 
army power buzzer working on 10 volts, 
received by a three-valve amplifier and with 
bases of 100 to 300 yards, may be expected 
to be about 3,000 yards, but varies very 
considerably with local conditions, such as 
character of soil, quality of earth connections, 
and so forth. 


EARTH 


TERMINALS 


As an instance of the influence of the 
type of soil, a freak range of five miles was 
once obtained with the standard instruments 
on the Downs, near Dunstable, where the 
soil is dry and chalky, whereas, on the low 
ground near the town, it was difficult to 


get a range of 1,000 yards. Patches of damp 
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ground between the stations often produce 
extremely perplexing results. In general, it 
is useless to attempt to work across rivers, 
marshes or lakes. 

Having dealt briefly with the working of 
this method of communication, I append a 
few practical notes. 


AMPLIFIER 


Fig. 3. 


Fig. 4. 


Base-lines.— The longer the better; not 
less than 100 yards for anything but the 
shortest ranges. Bases must be oriented so 
that the maximum earth current from the 
power buzzer is made to pass through the 
amplifier base-line. The ideal arrangement 
is to have the bases parallel to each other, and 
at right angles to a line joining their centres 
(Fig. 3), but failing this, best results are 
generally obtained by employing this rule: 
Lay the bases so that they make equal angles 
with a line joining their centres (see example 
in Fig. 4). The wire used should be heavy 
rubber-covered cable of not less than No. 18 
S.W.G. copper for both transmitting and 
receiving bases. 

Earths.—Miust be good. Moist ground is 
essential. Each should consist of five or six 
metal pins driven about a foot into the ground, 
and all connected together. It is best to 
arrange the pins in a straight line at right 
angles to the base-line, spacing them about 
two feet apart. Always try to avoid intro- 
ducing resistance into earth leads and earth 
connections. 

A pond or stream will often provide one 
good earth for a base, but not two, because if 
both earths are placed in the same marsh or 
stream, a form of short circuit results and 
the earth current fails to spread out. 

Adjustments of Buzzer——The standard 
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buzzer, whether as a separate unit or fitted 
into a complete power buzzer-amplifier set, 
will be found to be provided with a set of 
spare armatures of three types, each giving a 
different note. They are marked A, B and C, 
and give notes of the following frequencies : 


A = 640 per second. 
B = 730 , , 
C = 540 , , 


Their purpose was to reduce the jamming 
troubles which resulted when a number of 
power buzzers were working in the same 
area, by giving distinctive notes to different 
stations. 


The armature is adjusted by means of the 
large thumbscrew on the front of the buzzer. 
First see that the armature is not screwed 
right down on to the core. Then, with the 
key pressed, screw down the thumbscrew 
until a full clear note is obtained. Now screw 
it down further until the note is on the point 
of becoming hoarse (“ spluttering "). When 
using a power buzzer-amplifier set, further 
correct the adjustment to give a maximum 
reading on the ammeter in the earth circuit. 

Keep the buzzer contacts clean by the 
occasional use of a smooth file. 

In conclusion, two words of warning. 


Firstly, experiments with power  buzzers . 


require Post Office sanction. Secondly, 
don’t risk shocks from the secondary of the 
buzzer. You will regret it deeply if you get 
one. 


A BRADFORD 
EXPERIMENTAL STATION. 

R. E. P. BURGESS sends us a photo- 

graph of his station at Queen’s Road, 
Bradford. ‘The set is home-made except 
for such items as telephones, valves and 
batteries. ‘The apparatus consists of a 2-valve 
set, the second valve being used as a low- 
frequency amplifier; this, and the inter- 
valve transformer and filament resistance 
terminals, etc., are mounted on a panel as 


seen in the photograph, the other valve being 
mounted on the H.T. battery box, which 


contains the two H.'T. batteries, one of 50 
and the other of 40 volts. 

The tuner on the left-hand side of the 
picture will tune from 600 up to 12,000 
metres, with the conjunction of the variable 
condenser. With the aid of small fixed 
condensers 24,000 metres can be reached 
without any loading coil. For ships “ pan- 
cake " coils give better results than the large 
tuner, so a panel has been constructed which 
is also seen on the left of the photograph 
above the large tuner. Any “ pancake” 
coil may be fitted on this panel in a fey 


seconds, the aerial and earth leads being 
brought to the terminals on the face of the 
box or panel ; the reactance is also taken to 
the lower terminals. A variable condenser 
on the grid works better than the usual 
hxed capacity type. Signals from all the 
well-known high power stations are read 
with ease when the telephones are on the 
table and also several 600 metre stations, 
including ships; NSS can be read every day 
with the telephones ‘‘on,” of course, the 
time signals being very clear. 

The aerial consists of two 50-ft. wires, 
7 ft. apart, 30 ft. high at the lower end, and 
40 ft. at the high end, the down leads are 
taken from the high end into the skylight of 
the “ wireless room." ‘The earth lead goes 
to the water pipe. ‘The “pre-war” trans- 
mitting coil and jigger are still on the table, 
and are seen on the right-hand side, but, of 
course, are not used in these days. 
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HE annual meeting of the British 

Association for the Advancement of 
Science is this year once again being held in 
Edinburgh. On four previous occasions only 
during the ninety years of its existence 
have the Association's meetings been held 
in this historic Scottish city. These former 
meetings were held in 1834, 1850, 1871, 
and 1892 respectively. This year's meeting, 
which is under the Presidency of Sir T. 
Edward Thorpe, C.B., D.Sc., F.R.S., is, 
however, of especial interest, as several changes 
have been introduced into the routine of the 
section meetings, with a view to their better 
filling the needs of modern scientific develop- 
ment. Chief amongst these changes may 
be mentioned the spreading out of the 
sectional Presidential addresses over a longer 
period, so that those interested can attend 
others than the one delivered to their particular 
section. Modern scientific development tends 
not only to a greater specialisation, but has 
in many ways emphasised the  inter- 
dependence of various branches of Science 
upon each other, thus rendering it all the 
more imperative that workers in one sphere 
should have the freest possible access to the 
work being done in others. 

As on previous occasions the papers of 
wireless interest read this year are spread over 
two sections—Section A, which is nominally 
devoted to mathematics and physics ; and 
Section G, which deals with engineering. 
This division serves but to emphasise both the 
wide ground covered by radio subjects, and 
the need of as little overlapping as possible 
of the meeting times of these two sections. 

In Section A, an interesting communication 
was made by Mr. A. A. Campbell Swinton, 
F.R.S., entitled ** The Reception of Wireless 
Waves on a Shielded Frame Aerial," in which 
he described experiments which he has 
recently carried out in order to test a suggestion 
made by Mr. N. P. Hinton, a member of the 
sub-committee in Directional Wireless of the 
Radio Research Board. "This suggestion 
was that improved directional receptive 
properties might be obtained by enclosing a 


frame aerial in a large metal tube or wire 
spiral, open at the ends. 

The frame aerial used for the tests was a 
circular one ] ft. in diameter, and having 
100 turns of No. 20 S.W.G. wire wound 
on it. Measurements were in all cases made 
on “spark” signals received from the 
Eiffel ‘Tower on a 2,600 metres wavelength. 
It was found that the mere presence of a 
spiral of wire on a square frame of 18 ins. 
side outside the above frame aerial produced 
no appreciable effect unless the ends of the 
outer wire spiral were short-circuited, in 
which case the signals were weakened to the 
extent of some 50 per cent. When each 
individual turn of the outer spiral was short- 
circuited the signal strength was further 
reduced—to about 259, of its initial 
intensity—but even under these conditions 
the spiral had little effect upon the directional 
properties of the frame aerial inside it. 
Closing the ends of this tube—which was 
some 4 ft. long, by grids of copper wires, 
produced no further reduction, and the 
addition of a complete case of iron wire 
netting outside the whole caused little 
further diminution of signal strength. The 
frame aerial also retained its normal 
directional properties under these conditions. 

Enclosing the frame aerial in a square 
copper box (ly in. metal thickness) of 
2 ft. side disclosed the fact that the amplifier 
and other apparatus external to the box was 
picking up signals, so that in further experi- 
ments the additional precaution was taken of 
enclosing the amplifier, batteries, telephones, 
and all auxiliary apparatus in the copper box 
as well as the frame aerial. The sounds 
emitted by the telephones were listened to 
by means of a rubber tube extending out- 
side the box. 

When the box was completely closed the 
equipment was found to be completely , 
shielded from the incoming signals, but it 
was found that the narrowest possible opening 
between the lid and the side of the box was 
sufficient to enable the signals to be heard 
faintly, emphasising the importance of com- 
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plete metallic continuity in all attempts at 
the screening of wireless apparatus. When 
one side of the box was opened and pointed 
in the direction of Paris—the frame aerial 
being in the same plane—signals were heard, 
but they were completely cut off when the 
opening was turned round at right-angles. 
It is interesting, however, to note that when 
the open end of the box was turned round 
into a direction away from Paris signals were 
again received with apparently the same 
strength as when it was pointed to Paris. 
This result is particularly interesting, and may 
be of importance in connection with theories 
of the mode of transmission of wireless waves. 

The experiments go to show that upon the 
scale employed, the use of a shielding tube or 
box does not assist in improving the directional 
properties of the loop aerial. 


Another paper before Section A, although : 


not of direct wireless utility, but interesting 
as dealing with an application of the three- 
electrode thermionic valve, was read by 
Mr. J. J. Dowling, M.A.,on “ The Recording 
Ultra-Micrometer." The term ultra-micro- 
meter is one applied to an instrument making 
use of a three-electrode valve for the measure- 
ment of minute distances. Such an apparatus 
was described by Prof. Whiddington before 
the Wireless Society of London, and the 
account of his lecture was printed in these 
columns.* It will be recollected that the 
apparatus he described made use of three 
sets of oscillating valves, two of which 
heterodyned each other, while the third 
heterodyned the beat note of the first two. 
The changes in distance to be measured varied 
the capacity of one of the valve circuits, and 
so changed its oscillating frequency and the 
resulting beat notes. 

In the apparatus described by Mr. Dowling, 
the heterodyning valves are dispensed with, 
and only one oscillating valve is used. As 
before the condenser of the oscillation circuit 
of this valve is varied by the changes of 
distance to be measured, but in this case the 
plate circuit of the oscillating valve includes 


* The Wireless World, 8, pp. 739-742, January 
22nd, 1921. 


a sensitive galvanometer. The normal steady 
plate current flowing through this galvo is 
balanced out by shunting it with a few cells 
connected through a high resistance so as 
to tend to pass a current through the galvano- 
meter in the reverse direction to the normal 
plate current. ‘The resistance in the shunt 
circuit is adjusted until the galvanometer 
deflection is reduced to zero. If then the 
resistance of the shunt circuit is large com- 
pared with the resistance of the galvanometer, 
the major portion of all changes in the normal 
plate current will flow through the galvano- 
meter. This method is, therefore, well 
adapted to measure small changes in the normal 
plate currerit of the oscillating valve. 

Now the current flowing in the plate 
circuit of an oscillating valve varies with the 
frequency of the currents set up by that valve, 
and therefore varies also with the capacity 


of the condenser in the oscillation circuit, 


which is maintained by the action of the valve. 
A curve can therefore be plotted out connect- 
ing the plate current with the distance 
between the plates of the condenser in the 
oscillation circuit. Small changes in this 
distance can thus be read off directly from the 
deflections of the galvanometer. Although, 
on first consideration, one might think that 
this method would be too rough for any very 
accurate measurement, yet it is stated in the 
paper that movements as small as a ten- 
millionth of a centimetre can easily be 
detected. By an apparatus of this kind the 
decrease in the effective weight of a body 
weighing one kilogram, can be measured 
when it is raised up a matter of some 
3 ft. only—the change of its apparent. weight 
being due to the change thus made in its 
distance from the centre of the earth! The 
apparatus is also being successfully applied 
to researches on the growth of plants. 

On the eve of the opening of the meeting— 
i.e., on September 6th—a popular lecture was 
given by Sir Oliver Lodge on the subject of 
“ Speech through the Aether." To him, he 
said, ** the aether was the most material thing 
in the universe," since it extends through 
all space and through all matter, and is the 
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medium for the conveyance of all forms of 
radiation. Sound, however, is not conveyed 
by the aether, so that to accomplish wireless 
telephony sound waves must be caused to 
influence waves of higher frequency, which 
could travel through the aether to the distant 
receiving station, and there be resolved back 
again into ordinary sound waves in the air. 
Only a small fraction of the energy of the 
original waves reaches the receiving station, 
so that wireless telephony might be likened 
to shouting in the open air, whereas ordinary 
wire telephony resembles talking through a 
speaking tube. 

In Section G (Engineering) a paper was 
contributed by Mr. J. Scott-Taggart on “ Two 
New Negative Resistance Devices for Use in 
Wireless ‘Telegraphy.” In this paper he 
first gave a brief summary of the previously 
known “ negative resistances "—-chief amongst 
which is the electric arc—and of their uses 
for the production of continuous oscillations. 
‘The first special device with which the 
paper particularly dealt, is termed a 
" Negatron," and consists of a special form 
of thermionic valve or tube, having two 
anodes in addition to the usual grid and 
hlament electrodes. In use this tube is 
arranged so that the two anodes are between 
them drawing the saturation current from 
the filament. Under these conditions, then, 
an increase of the positive potential applied 
to the grid or control electrode—which 
is of flat form, and is between the filament 
and one of the anodes only—will increase 
the flow of current to that anode. But since 
the tube is saturated, this can only occur if the 
other (or main) anode is robbed of some of 
its current. 

'The main anode is appropriately connected 
to the grid or control electrode, so that when 
the potential of the main anode is increased, 
the grid becomes more positive, and as a result 
the current flowing to the main anode is 
reduced as has already been explained. There 
is thus a ** negative-resistance ” effect between 
this main anode and the filament, since an 
increase of the applied voltage is accompanied 
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by a decrease of current, and vice versa, 
Such an arrangement can be used to set up 
continuous oscillations by connecting it in 
series with an appropriate oscillatory circuit. 
The second  negative-resistance device 
described in this paper is termed by the 
author a “ Biotron,” since two ordinary 
patterns of three-electrode valves are used 
with an appropriate coupling between them 
by means of resistances. The valves are 
arranged so that an increase of the potential 
of the anode of the first valve increases the 
positive voltage of the grid of the second 
valve, thus increasing the anode current of 
the second valve, and lowering the voltage 
on its anode, since a resistance is Joined in the 
circuit. The anode of the second valve is 
connected to the grid of the first so that this 
decrease of anode potential is communicated 


- back to the first valve, making its grid more 


negative. The anode current of the first 
valve is thus reduced, so that once again we 
have here a negative-resistance effect in which 
an increase of voltage applied to the anode of 
the first valve brings about a decrease in the 
current flowing in the circuit. 

In addition to the above information 
relating to wireless matters, some of the many 
uses of wireless communication were brought 
home to the members of the Association 
bv means of a special branch of the 
Meteorological Office, which was provided 
in Edinburgh by the Air Ministry during 
the week, September 7th to 14th, in 
which the meetings took place. A wireless 
receiving apparatus has been erected in the 
Natural Philosophy Department of the 
University, and the daily European synoptic 
weather bulletins picked up by this apparatus 
provide the means for filling up each morning 
a large scale weather map erected in the 
entrance hall of the department. Special 
forecasts for the weather in the Edinburgh 
district are also provided, based on the in- 
formation thus obtained, and on special 
telegraphic and telephonic messages sent to 


the office for that purpose. 
P. R. C. 
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DUTCH CONCERTS. 


N the September 3rd issue of The Wireless 
World we published a letter received 
from Mr. W. W. Burnham on the subject 
of the concerts given by the Nederlandsche 
Radio-Industrie. We undertook, subject to 
the wish of our readers, to accept subscriptions 
for a fund to go towards the upkeep of these 
concerts, and, at the same time, we invited 
readers to let us have their views on the 
subject for publication in The Wireless World. 
A list of subscriptions actually received 
up to the date of going to press is published 
below ; in addition intimations have been 
received from many others of their intention 
to subscribe as soon as the list was opened :— 


£ 8: d: 

Mr. J. C. Walker - - - NE We E 
Messrs. Burnham & Co.  - . - 2 2,0 
J. R, C. - . - - - E 2 oo 
. Mr. W. J. Crampton - - - >= 2 2 0 
Dr. Nesbitt Burns . - - - 1 1 0 
Messrs. Arnold Mack & Co. - - Lp +0 
Mr. W. R. Wade - - - - 1 1 0 
Captain R. B. Turbutt - - ^ 4 50 9 
Mr. J. A. A. Yeo - - - - 1 0 0 
Mr. G. Smith Clarke - - ] 0 0 
Mr. P. R. Coursey - - - - l0 6 
Mr. P. W. Harris A - - - 10 6 
Mr. H. S. Pocock - - - - 10 6 
Captain J. D. Adamson - - - 10 0 
Mr. H. Bevan Swift - - - - 10 0 
Mr. W. G. Boothroyd - - - - 5 O 
Mr. E. J. Simmonds - - - - 5 0 
0 


Mr. D. M. Burn - - - - - 5 


Below we reprint extracts from some of the 


letters received :— 

“I see in your numberof September 3rd an appeal 
from Mr. W. W. Burnham for subscriptions to 
enable the Nederlandsche  Radio-Industrie to 
‘carry on’ with their concerts. 

I hope that such an appeal will have every 
response from English amateurs, and be the means 
of showing the Nederlandsche Radio-Industrie 
how much we appreciate their concerts. 

Since my friends and myself have had so many 
pleasant hours listening to their concerts, | have 
great pleasure in enclosing cheque towards this 
fund." 

* * 

* We all know that these concerts are a great 
factor in amateur pleasure and progress, and we 
are only too pleased to have the opportunity of 
subscribing." 

LE * * 

“ I was very interested to read Mr. W. W. Burn- 
ham's letter in your issue of September 3rd, and 
consider the proposal put forward a very reasonable 
one . which I hope will be well supported by 
British wireless amateurs. I have recently 


been getting very frequent ‘jamming,’ apparently 
by amateurs in the Birmingham district, and 
Í would like to suggest that British amateurs, 
having transmitting permits, should refrain from 
transmitting on wavelengths between 900 and 
1,300 metres while the Dutch Concert is in pro- 


gress. 


* * * 


“In reference to Mr. Burnham’sletter in the current 
issue of The Wireless World, suggesting a subscrip- 
tion list be opened to defray the cost of the Dutch 
concerts, I am sure this should meet with the 
approval of the majority of amateurs in this country. 
I shall certainly bring it before the members of our 
club. 


Mr. Izerda, Organiser of the Dutch Concerts, 
whose voice 18 now familiar to most of us. 


I should like to make one suggestion, that PCGG 
gets back on his 1,150 metres wave, or, perhaps 
better still, 1,200 metres. As it is at present with 
him working on 1,050 metres he is too near the 
amateur wavelength, and is frequently jammed. 
We cannot expect amateurs to give up the whole of 
Sunday afternoons if they wish to carry on experi- 
mental transmissions for the benefit of those who 
are listening to the Dutch concerts. Also, much 
jamming is experienced from the Navy when they 
are using 1,005 metre wave. This would not be so 
bad if PCGG were on a longer wavelength. At any 
rate we should not get our heads knocked off. 


It is a pity we have not a British station such as 
Chelmsford, which would give us a concert once à 
week, and perhaps half-an-hour’s news a day with 
our breakfast. I should think it would pay the 
Marconi Company to run a telephonic news service 
and occasional concerts on the same lines as the 
Poldhu press service." 
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* [n regard to Mr. Burnham's letter in your last 
issue I would like to confirm how much I appreciate 
the concerts given by our friends at the Hague on 
Thursdays and Sundays. During my 
visit lately I was able to see the amount of attention 
and work they gave tothis interesting transmission.” 

* * * 


“ I am glad to see Mr. Burnham’s letter, having 
had delightful experience of these concerts for some 


Mr. W. W. Burnham. 


time. I feel it a duty to subscribe, and if you open 
a list please put me down. A short time ago I 
visited the transmitting station at the Hague. I 
can bear testimony to the splendid work of Mr. 
lzerda, director of the Nederlandsche Company. 
Anyone who has had experience of telephonic 
transmission can realise the efficiency of that work. 


It is delightful to hear that the power is to be 
increased, and I am looking forward to much enjoy- 
ment of the concerts during the winter. Mr. 
Izerda told me that it might not be possible to 
continue the work, especially on Sunday afternoons 
when we enjoy the concerts most. 1 trust, there- 
fore, that wireless societies and your good self 
will come to his aid, and so make permanent one 
of the finest innovations brought into wireless." 

* * * 

“I see by Mr. W. W. Burnham’s letter in The 
Wireless World that the power of these concerts 
is to be increased, and I think that now is an 
opportune moment for British wireless amateurs 
to come forward with subscriptions to show their 
appreciation of the concerts.” 

* * * 


* Herewith cheque in order to help to keep the 
Dutch concerts going." 
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* I personally much appreciate these concerts 
and hope they will be continued in the future. 
The prospect of increased power is à good move." 

* x * 


‘Iwas very much interested in the correspondence 
regarding the Hague concerts, and pleased to hear 
they propose increasing their power so as to take 
in a larger circle of listeners. Being a successful 
receiver of the above I naturally wish the concerts 
every success, and to help to defray costs and instal 
new apparatus I should like to suggest that each 
member of each Society should pay at least ls. or 
2s. each in support." 

x * x 

“I think that itisquiteright that English amateurs 
should contribute something to the expense of 
running these concerts which must give pleasure 
to so many. 


At the same time I do not think any increase of 
power is necessary or desirable as far as English 
amateurs are concerned. At present in the South 
of England the power is quite enough to enable them 
to be received on the one-valve circuit, and with an 
additional note amplifier they are as loud as any- 
one could want. These concerts act as a spur to 
all beginners to make their apparatus as efficient 
as possible, and I think that it would be a pity if 
this were removed. 


It would be surely better if the Dutch Company 
continued on the present power with a little help 
from us than that they should be compelled to 
either obtain more help from us or close down. 
If I wanted to hear the Dutch concerts louder than 
they are at present I would much rather spend a 
little extra money on my own set in the way of 


Mr. Bakker of the Nederlandsche Radio Industrie. 
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adding a note magnifier than I would on sending a 
a subscription to a foreign firm." 
» * * 


"] sincerely hope that English amateurs will 
show their appreciation of the enterprise of the 
organisers of the Dutch Concerts by contributing 
generously towards this fund. 

It is a lasting disgrace to the officials of this 
country . . . that numbers and numbers of those 
wireless amateurs who so readily took their places 
as trained men (and not at the country’s expense) 
in the fighting forces at the outbreak of war, 
should now have to help little Holland to send 
out concerts, which we ought by right to be doing 
ourselves. 

“ I, for one, shall continue to fight tooth and nail 
against this cool and calculated oppression." 

* * * 


“I have read with interest the letter to you from 
Mr. Burnham re the Dutch concerts. I have 
derived much pleasure from the transmission (and 
also disappointment), and am pleased to give a small 
donation to be added to your list.” 

* * * 


* With reference to Mr. Burnham's letter in 
The Wireless World of September 3rd, with regard 
to subscriptions for the Dutch concerts, personally, 
I consider this à very excellent and fair suggestion, 
and I am sure it will meet with a ready response 
from the numerous amateurs who are all out for the 
concerts." 

* * * 

* With reference to the proposal to increase the 
activities of the Dutch concert programmes I 
really think the matter is one which should com- 
mend itself to all interested amateurs, and it should 
command their hearty support. The concerts 
as transmitted now are not available for all persons, 
many of whom are limited to very simple apparatus 
often installed under difficult circumstances. It 
is all very well for the man with a number of valves, 
his difficulties are fairly easily got over. It is the 
amateur who has to make do with simple apparatus 
at home which makes the reception of these 
concerts under the present circumstances an 
extremely difficult matter. 


~ May I be permitted to suggest that all wireless 
clubs make the matter one for discussion among 
their members, and thus get to know the exact 
opinions expressed by them, and if the result is 
unanimously in favour of supporting by a small 
subscription list our Dutch experimenters at the 
Hague, I think some tangible appreciation of their 
efforts on our part would be amply repaid.”’ 
* + * 


* [ was very interested in Mr. W. W. Burnham's 
letter re the “ Dutch Concert," which appeared in 
your issue of September 3rd, and I would be quite 
willing to contribute a small subscription towards 
the expenses of this Company in providing concerts 
pro bono publico, providing the transmitting power 
is increased, and no doubt there are many amateurs 
who, like myself, live at too great a distance from 
the Hague to hear more than the carrier wave at 
present power who would be pleased to subscribe 
also.” 


“I take much pleasure in enclosing a small sub- 
scription towards the cost of the Dutch concerts, 
as proposed by Mr. Burnham in your current issue 
I think all who, like myself, have spent many hours 
listening to these concerts, will willingly subscribe. 
I am also interested to hear they will shortly be 
given on increased power. Perhaps this will enable 
some of our heterodyning confrères to open up their 
reactance couplings a little, and cut out what our 
** ultra-scientists "" describe as ‘‘ extraneous noises,” 
but what we generally describe in plainer language 
not always consistent with a quiet Sabbath after- 
noon. 

I further trust that the programme will continue 
to be cosmopolitan in character, and not entirely 
devoted to the lighter class of music. There are 
always plenty listening who appreciate the best 
in music." " " $ 

‘“ My committee feel that, bearing ın mind the 
great pleasure these concerts have given, and the 
interest aroused in them, it would bo a great loss to 
the amateur wireless enthusiasts if they were to 
stop. 

It is to be hoped that all clubs will fall in with the 
suggestion of Major Burnham, and send in sub- 
scriptions when the ‘fund’ is open. The matter 
is to come up for discussion at our next committee 
meeting, and I have no doubt the scheme will 
receive practical support from this Club." 


Where the Dutch Concerts come from ; The Works of 
the Nederlandsche Radio Industrie, at the Hague. 
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AN AMATEUR-BUILT 


HE following description and photograph 

` of a portable, three-valve, low-frequency 

amplification receiver may be of interest 

to those who are keen on building their 
Own apparatus. 

The valve panel is fitted to an empty 
Mark III* tuner case, size 11 ins. by 12? ins. 
by 5 ins. inside ; various parts of a Mark III 
tuner have been used in its construction. 


Behind the valves are fitted two low-frequency 
transformers, and a three point switch on 
left side of voltmeter enables one, two, or 
three valves to be used as required ; valves 
not in use may be taken out. ‘The voltmeter, 
which reads by pressing the button below the 
dial, gives the potential drop across the fila- 
ments. On the right is the filament regulation 
for the amplifying valves, giving 340^ varia- 
tion. Separate regulation is used for the 
detector valve. L.T. switch and terminals 
for H.T., L.T. and telephones are fitted 
bilow. The A and E terminals on left of 
panelare connected internally to corresponding 
plug sockets to right of valves. Below these 
are sockets for tuner reactance connection 
between telephones and the plate of No. 3 
valve. 

To right of photograph is the tuner unit. 
This is divided into two sections. On the left 
is a short wave inductance with 5-point switch 
and 0-0005 mfd. condenser in parallel. This 
tunes from 100-700 metres with standard 


RECEIVING STATION 


aerial. Reaction coil works on rotary principle 
with ebonite former. 

The long wave section comprises plug 
sockets for connection to valve panel, holder 
for De Forest coils, and 0-0015 mfd. con- 
denser across A and E sockets. A throw- 
over switch connects a perikon detector in 
series with telephone terminals of tuner, 
across the aerial tuning coil which allows 
plain-aerial crystal reception. 

Sockets to right of switch enable con- 
denser to be used independently of A 
and E connections when switch is over 
in that direction. 

The small throw-over switch in 
centre of panel enables tuner to be used 
with either single or double tuner 
circuit and reaction. 

‘The home-made loud speaker, which 
gives good results, consists of metal 
cone soldered into cylinder, into the 
ends of which Brown's “A” type 
earpleces are fitted. 

Signals have been received regularly 


at York on indoor aerial from 
OSM, NSS, LCM, PCGG, 2AZ, and 
others. 


— . — 


A STATION IN ESSEX 


The accompanying photograph is of a 
3-valve set belonging to Mr. B. H. 
Colquhoun, of Felsted, Essex. 
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FIFTY YEARS OF ELECTRICITY* 


THE MEMORIES OF AN 


ROFESSOR J. A. FLEMING, F.R.S., 

whose most recent honour is the award of 
the Albert Medal of the Royal Society of 
Arts for 1921 in recognition of his many 
valuable contributions to electrical science, 
has conceived the happy idea of recording 
the progress of electrical engineering since 
1870, the year in which he attained his 
majority. Under the title of “ Fifty Years of 
Electricity—The Memories of an Electrical 
Engineer," he tells in his own inimitable 
way a story as absorbing as any yet written on 
electricity and its applications. ** 1870," 
says Dr. Fleming, “‘ was a year of importance 
in electrical invention. Prior to that date 
electrical engineering may be said to have 
been limited to telegraphy, land and sub- 
marine." It will thus be seen that practically 
every phase of electrical work is covered in 
Dr. Fleming's book, and with a great deal 
of this work he has had a close personal 
connection. 

This vivid sketch occurs in an introductory 
chapter, outlining the stage of electrical 
knowledge prior to 1870. Chapter I deals 
with telegraphs and telephones in the last 
fifty years; Chapter II with  dynamos, 
alternators, transformers, and motors ; 
Chapter III with electric lamps and electric 
lighting ; Chapter IV with electric heating, 
cooking and furnaces in five decades ; 
Chapter V with electric supply stations, 
storage batteries, railwavs and the transmission 
of power; Chapter VI with theory and 
measurements ; and Chapter VII with wire- 
less telegraphy and telephony. 

In spite of the difficulty of explaining some 
of these matters without recourse to mathe- 


* * Fifty Years of Electricity —The Memories of 
an Electrical Engineer." By J. A. Fleming, D.Sc., 
F.R.S. (Crown 4to, 384 pages, and 111 plates.) 
Just published by The Wireless Press, Ltd., 12/13, 
Henrietta Street, London, W.C.2. | Price 30/- net. 
Postage 9d. 


ELECTRICAL ENGINEER 


matics, the author has succeeded admirably 
without printing a single formula. Many 
passages are amusing as well as informative. 
Thus, in describing Edison's pioneer work 
in the distribution of electrical energy for 
lighting, Dr. Fleming gives details of the 
dynamos. They would be counted small 
in these days, being merely sufficient to main- 
tain about 1,500 Edison 16 c.p. lamps in 
action but then they were reckoned other- 
wise. ‘‘ At the date when these machines 
were built,” says the author, “ they excited 
great wonder from their size, which was 
beyond anything then constructed. "They 
became known as ‘ Jumbo’ dynamos, the 
name being taken from that of a very large 
tame elephant then at the Zoological Gardens, 
which was a great favourite with children 
from the number he could carry on his 
back at once. On many occasions 
it was necessary for Mr. Edison to take 
off his coat and practically instruct the 
workmen in the laying of street mains. : 
At first it was considered quite a feat if a 
dynamo could be kept going for a day or so 
without some failure necessitating a stop for 
repairs.” 

Dr. Fleming concludes his book with a 
strong appeal for the organisation of effective 
methods of encouraging technical discoveries 
and improvements. “Science,” he remarks, 
“is said to be a coy mistress who will not be 
wooed for the sake of her dowry of useful 
applications. . . If we could have 
peeped into the laboratories of the Royal 
Institution in Albemarle Street, London, in 
the autumn days of 1831, and seen Faraday 
busy with his magnets, copper wire and discs 
and iron bars, we might perhaps have 
wondered that so much time and intelligence 
were not better bestowed. But, as we have 
seen, those epoch-making experiments have 
rendered imperishable services to humanity." 
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NOTES AND 


BE Transmissions. 

In the August 20th issue of The Wireless World 
it was mentioned that BE transmits the Dutch 
weather report at 12.10 B.S.T. We are now 
informed by a Dutch correspondent that this 
transmission takes place at 19.40 B.S.T. also. 


Wireless Telephony for the ** Quest.’’ 

Two Marconi 100-watt wireless telegraph and 
telephone sets are being fitted on board the Quest, 
Sir Ernest Shackleton's vessel of exploration. 
One set is for permanent use on board the ship, 
and the other for base work on land. The range 
of each set is about 100 miles. 

The Avro aeroplane which is being taken with 
the expedition, will also be fitted with a wireless 
telephone set, so that it may be able to maintain 
telephonic communication with the Quest, and 
also with Sir Ernest Shackleton's land base. 


Wireless Training for Officers. 

A wireless telegraphy course for officers of the 
Royal Corps of Signals, or officers attached or 
seconded thereto, of the rank of captain or subaltern, 
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NEWS 


who have undergone the ''A"' wireless course 
or & short wireless telegraphy course, and are 
recommended for further instruction, will be 
commenced at Maresfield, on July 7th next, and 
continue for two months. 


New Wireless Transmission. `“ 

On September 2nd, Lyons (LY ) notified Rufisque 
(FRU) that a service would be commenced on 
September 5th from 9 to 11 hours G.M.T., on a 
wavelength of 24,350 metres. 


Press News from Karlsborg. 

The Swedish Postmaster-General notifies that 
the station at Karlsborg (SAJ) transmits Swedish 
Press news twice daily, at 1000 G.M.T., on 4,200 
C.W., and at 2000 G.M.T., on 2,500 metres spark. 


Distributing Market News by Wireless. 

The Board of Agriculture at Missouri, U.S.A., 
is considering the possibility of employing wireless 
as a means of distributing market news to farmers 
throughout the State. 

The government market news information will 
be received at the radio office of the State Marketing 
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The new mast erected by Mr. W. W. Burnham at his house at Blackheath. The mast is 80 feet high and 
is made of McGruer hollow spars 15' x 4” diameter guyed every section to strainers. Truss bar in centre 


to take aerial strain. 


Aerial is on 8 foot horizontal spreaders. 
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Bureau off the leased wire of the United States 
Bureau of Markets. That wire will connect 
Jefferson City with the office of the Bureau at 
Washington, as well as with practically all of the 
large grain, live 
stock, hay, fruits 
and vegetables, 
dairy products, and 
other markets in 
the United States. 

A powerful trans- 
mitting set will be 
installed at the 
offices of the State 
Marketing Bureau 
at Jefferson City, 
locatedin Missouri’s 
beautiful new capi- 
tol building, whose 
dome is 280 ft. 
from the ground. 
From this central 
point of the State 
the  radiophone 
should operate at 
its maximum effi- 
ciency to the ad- 
vantage of Missouri 
farmers. The ser- 
vice is expected to 
be begun this 
autumn. 

The Missouri 
State Marketing 
Bureau will or- 
ganise the wireless 
amateurs in that 
State, of which 
there are several 
hundred widely 
scattered in rural 
communities, into a 
state organisation 
for receiving and 
distributing the 
market news in- 
formation. A con- 
tinued campaign will be made to install radio- 
phone receiving outfits in every town of any size 
in the State. 

Imperial Wireless. 

Captain L. Carus-Wilson, M.C., is being sent to 
Egypt to represent the War Office in connection 
sc the establishment of the Imperial Wireless 

ain. 


French Wireless Station Damaged. 
As a result of a violent storm two of the towers of 


— 


the Lyons high power wireless station are reported 
to have crashed. These towers are over 600 ft. 
inheight, and as a result of the damage to the 
station, 


communication with America and with 
the Far East is 
suspended. 


Rotating Frame 
Aerial. 


The accompany - 
ing photograph 
shows a rotating 
frame aerial in use 
at PCG (Sambeek, 
Holland) for experi- 
mental purposes. 

PCGis the Dutch 
receiving station for 
direct communica- 
tion with Bandoeng 
(PKX) Java. 

The frame aerial 
is 3) metres square 
and has 40 turns of 
insulated wire. 
Honeycomb coils 
are used in the 
receiver and a five- 
valve high fre- 
quency amplifier. 
With this set PKX 
can be read dailv. 

Transmissions 
from PKX are from 
5.40 p.m. to 10.40 
p.m.G.M.T,. on 
8.800 metres, C.W. 
arc. 


Wireless News 
Service. 


Tidens Tegu, one 
of the leading 
Norwegian news- 
papers, has installed 
in their Christiania 
officea wireless 
telephone set for the purpose of receiving 
news from Koenigswusterhausen (LP). 
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Rotating Frame Aerial in use at PCG (Sambeek, Holland) for 
experimental purposes. 


Wireless Saves Shipwrecked Crew. 


The crew of a Swedish motorship, The Elmaren, 
were recently shipwrecked on an island in the 
Indian Ocean. They are reported to have attracted 
the attention of a passing ship by means of wireless 
telegraphy signals transmitted from a station 
erected during their six weeks on the island. 


The Editor of the * Year Book of Wireless Telegraphy and Telephony” 
has notified us that he will be glad to receive, for inclusion in the 1922 
Edition of the Year Book, now in course of preparation, particulars of Schools 
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and Colleges giving instruction in Wireless Telegraphy and ‘Telephony. 


WIRELESS CLUB REPORTS 


NOTE.— Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless 

Clubs and Societies. Such reports should be submitted without covering letter in the exact form in which they 

are to appear and as concise as possible, the Editor reserving the right to edit and curtail the reporte tf necessary. 

The Editor will be pleased to consider for publication papers of unusual or special interest 
read before Societies. 


Glasgow and District Radio Club. 
(Affiliated with the Wireless Society of London.) 
Hon. Secretary, Robert Carlisle, 40, Walton 

Street, Shawlands, Glasgow. 

Although not much has been heard of this Club 
through the medium of the Press, it must not be 
assumed that it is in a *‘ state of suspended anima- 
tion,” as nothing could be farther from the truth. 
Since we last appeared in print a number of meetings 
have been held at which matters of much interest 
to wireless men were brought before the members. 

Prior to the closing of the 1920-21 session alecture 
was given by Dr. Houston at the University. 
The subject chosen was ‘Optical Signalling.” 
Dr. Houston reviewed the various methods of 
signalling used throughout the ages up to the present, 
viz., fires, beacons, flags, etc., but his remarks 
had reference chiefly to the numerous methods 
of secret signalling by visual means which had been 
tried during the war, including ultra-violet and 
infra-red rays, polarised light, colour filters, etc. 
A system invented by Dr. Houston, which used 
an ordinary telescope and a 1} volt bulb, was clearly 
explained and demonstrated, and aroused great 
interest. Suitable apparatus was used to illustrate 
each system. At the conclusion Dr. Houston 
answered a number of questions. 

At a later meeting Mr. A. F. Gray, one of the 
Club members, kindly brought along his apparatus 
to headquarters. This included a Mark III tuner, 
with valve amplification, and a home-made 2-valve 
set used in conjunction with a 3-valve ex R.A.F. 
amplifier. The switching arrangements of this 
showed much ingenuity on the part of the maker. 
Mr. Gray gave full constructional details and circuit 
arrangements, after which the apparatus was 
connected to the aerial, and signals were heard 
all over the room. 

The Club’s first ‘‘ Field Day” was held on 
Saturday. August 20th, at Bellahouston Park, 
Glasgow, which was kindly granted for the occasion 
by the Glasgow Corporation, through the courtesy 
of Mr. Whitton, Director of Parks. Two acrials 
were erected on suitable trees in different parts of 
the park. One station was equipped with a spark 
transmitter and 2-valve receiving apparatus, 
while the other station was fitted for reception 
purposes only, the gear consisting of a 3-valve 
amplifier and a Mark III crystal set. The valves 
were kindly loaned by Messrs. Mullard Valve Co., 
London. All the instruments and accessories 
used, with the exception of the Club apparatus, 
were kindly placed at the Club's disposal by Messrs. 
N.B. Wireless Schools, 206, Bath Street, Glasgow, 
and Messrs. W. A. C. Smith, 236, Argyle Street, 
Glasgow. Splendid results were obtained, numerous 
British and Continental stations, as well as shipping 
and the Club's portable station, being loudly heard. 
During part of the programme the transmitting 
station was operated by & lady member of the 
Club, Miss Knowles, who holds a First Class 
Certificate of Proficiency in Wireless Telegraphy. 


The outing was an enjoyable one, and provided 
a welcome change from the usual indoor work. 

The 1921-22 session commenced with the annual 
general meeting on Wednesday, September 28th, 
at 8 p.m., and the Committee are already licking 
things into shape for the winter months. 

Members are reminded that the annual subscrip- 
tion of 10s. is due on October Ist. New members 
are charged an entrance fee of 5s. in addition. 
Intending members should send a stamp to the 
Hon. Secretary for particulars. 


The North London Wireless Association. 
(Affiliated with the Wireless Society of London.) 
Hon. Secretary, Mr. J. W. S. Prior, cjo Super- 

intendent, Peabody Buildings, Essex Road, N.1. 
On July 11th, Mr. W. Alan Saville lectured on 

" Basket and Honeycomb Winding.” He very 

clearly described the best methods of winding 

and sizes of wire most suitable, and exhibited a 

portable single valve set of his own manufacture 

in which both types of coils were used, covering all 
wavelengths. On this set being connected to the 

Association’s aerial quite good signals were received. 

Mr. Saville was bombarded with many questions, 

to all of which satisfactory replies were given. 

Before concluding, Mr. Saville very kindly under- 

took to supply any of the Association’s members 

diagrams of connections of his set, together with 
particulars as to values of coils, etc., and finally 
presented the Association with a set of basket 
coils. In closing the meeting, the Chairman paid 

a tribute to the excellent finish and general ap- 

pearance of Mr. Saville’s set, and said he hoped 

members had duly observed this, and that they 
would endeavour to reach a similar high standard 

in the making of their own sets. He proposed a 

hearty vote of thanks to Mr. Saville for his interest - 

ing lecture and for the set of basket coils. This 
was responded to by all. 

On July 18th Mr. A. de Villiers gave construc- 
tional details of a very useful brace he had made. 
He exhibited the tool and described the many 
useful purposes to which it could be put. 

The Association’s membership is now well over 
fifty, and still going up. It has splendid accommoda- 
tion in the Physics Lecture Theatre at the Northern 
Polytechnic Institute, Holloway Road, for the hold- 
ing of its meetings, and, thanks to the Institute 
authorities, has a 150 ft. aerial. Now the winter is 
approaching the Association is looking forward 
to a good series of lectures and discussions, and 
intends adding to and developing its receiving 
set as much as possible. The Hon. Secretary 
will at all times be pleased to supply particulars 
as to membership, ete., to those wishing to join 
the Association. 

North Middlesex Wireless Club. 
(Affiliated with the Wireless Society of London.) 
For particulars apply to the Hon. Secretary, 

“ Nithsdale,” Eversley Park Road, Winchmore 

Hill, N.21. 
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The seventy-third meeting of the Club was held 
at Shaftesbury Hall, Bowes Park, N., on September 
7th, and was well attended. After half-an-hour's 
Morse code practice, during which time other 
members made good use of the Club’s receiving 
set, with good results, the chair was taken by the 
President, Mr. A. G. Arthur, who called on Mr. 
A. J. Dixon to give an address on the “ Construc- 
tion and Maintenance of Accumulators.”’ 

Commencing by describing the early types 
of secondary batteries, Mr. Dixon mentioned that 
the modern cell represented an improvement in 
construction and design only, the principles in- 
volved being the same as in the older types. The 
cfforts of manufacturers had been directed towards 
producing a plate that would insure, amongst 
otaer qualities, continuity of paste and freedom 
from distortion. By the courtesy of the Edison 
Swan Electric Co., Ltd., of Ponder's End, the lec- 
turer was able to show specimens of the latest 
advance in grid construction made by this firm, 
and he passed these round for inspection, together 
with some finished plates, kindly loaned to him for 
the purpose. He also showed examples of the com- 
plete battery, explaining the salient points of the 
different types on the market. 

Regarding the maintenance of accumulators, 
Mr. Dixon gave a number of useful hints, pointing 
out the importance of using pure acid and distilled 
water in making up the electrolyte. This, he said, 
was a point very often overlooked by amateurs, 
but made a great difference to the life of the cell. 
Such matters as the correct way to charge a battery, 
the treatment. of sulphated plates, the prevention 
of corrosion on terminals, etc., were all touched 
on in turn, and a number of questions put by 
members were answered to their satisfaction. 
The Chairman had a few remarks to make. and a 
vote of thanks was proposed by the Secretary 
and seconded by Mr. Midworth, and carried with 
enthusiasm. 

Before the meeting broke up, Mr. Evans exhibited 
a beautiful example of instrument work, known 
as a valve bridge, for use with a Morse inker. This, 
he explained, was one of the only two in existence. 


The West London Wireless Experimental 
Association. 


(Affiliated with the Wireless Society of London.) 


The first meeting of the winter session took place 
on September Ist last at the Club-rooms, Belmont 
Road Schools, Chiswick, at which there was a 
good attendance. The Chairman announced that 
a monthly prize of half-a-guinea would be given, 
the first one to be for the best paper of the month 
on ‘ Wireless” (commencing Septenber 15th), 
and the second one for the best constructed 
apparatus. Other schemes to be arranged in due 
course. Full particulars of the Society will be 
gladly furnished by the Hon. Secretary, S. J. 
Tyrrell, 2, Providence Road, Yiewsley, Middlesex. 


Brighton Radio Society. 
(Affiliated with the Wireless Society of London.) 
A meeting of the ahove Society was held on 
Thursday, September Ist, 1921, when the second 
session opened with an excellent attendance. 


Several items of interest were discussed concerning 
the future operations of the Society. 

The following change is recorded :— Mr. M. G. 
Foster was transferred from the Technical Committee 
to the Executive Committee vice Mr. O. G. Sandford, 
resigned, and Mr. J. S. Skinner was unanimously 
elected to the Technical Committee vice Mr. 
M. G. Foster. 

One new member was elected. 

The Society's Club-room installation is completed 
and working, the P.M.G.'s permits having been 
secured for both this and a portable receiver. 

There was no further business, and the meeting 
was adjourned until September 15th. 

Any gentlemen interested are invited to com- 
municate with the Hon. Secretary, Mr. D. F. 
Underwood. 68, Southdown Avenue, Brighton. 
who will be pleased to furnish full particulars 
as to membership, etc. 


Edinburgh and District Radio Society. 
(Affiliated with the Wireless Society of London.) 
Hon. Secretary and Treasurer, Mr. W. Winkler. 

9, Ettrick Road, Edinburgh. 

The members of the Society held their 
usual monthly general meeting on September 7th, 
when various items of minor importance were 
discussed. Amongst other things it was decided 
to recommence Sunday meetings (3 p.m.) on and 
after October 2nd. The Wednesday $8 p.m. 
meeting to be continued as usual. 

Mr. Crichton, the Vice-President, addressed the 
meeting, and advised all members who could take 
full advantage of the British Association meeting, 
which was about to be held in the town, as this 
was an exceptional opportunity for everyone 
seriously interested in scientific work. We were 
also indebted to the British Association in that, 
through its meeting in the town, we had the 
pleasure of welcoming Lieutenant Duncan Sinclair. 
from the Air Ministry, who was in charge of the 
meteorological wireless telegraph receiving station 
connected with the British Association, and who 
honoured us with a visit on this occasion. He very 
kindly agreed to demonstrate the apparatus he 
was using to the members of the Society, who met 
for this purpose on the following Saturday after- 
noon, when they enjoyed an extremely interesting 
hour. 

The Society had the pleasure of assisting Mr. 
Scott-Taggart in the erection of the receiving 
apparatus required to demonstrate the working 
of his invention, the *''Negatron," before the 
British Association on Tuesday, the 13th ult., 
when the messages from Aberdeen and Paris were 
duly received and were made clearly audible to 
everyone in the lecture room— and also, we learned 
later, to most people in the building. 

We have also to express our thanks to Mr. Scott. 
Taggart for the demonstration of the '* Negatron ”’ 
oscillator which he gave to our members, and for 
the very clear and concise way in which he described 
its use and method of working. 

All members are particularly asked to be present 
at the next general, meeting, October 5th, 8 p.m.. 
when we hope to announce the winter syllabus 
and discuss the more or less important business 
of the winter season. 
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Dartford and District Wireless Society. 
(Affiliated with the Wireless Society of London.) 


The usual fortnightly meeting of the above 
Society, held on Friday, August 26th, 1921, at 
Dartford Grammar School, was well attended, and 
proved to be of an exceptionally instructive and 
interesting character. 

Dr. L. J. Miskin presided, and after the minutes 
of the previous meeting had been read and confirmed 
and business items discussed, the various seta 
brought by the members for demonstration were 
fitted up, some excellent signals being received, 
which, with the aid of a loud speaker, were audible 
to all present. 

It is a noteworthy fact that all the instruments 
demonstrated at this meeting were constructed 
entirely by the individual members themselves, 
and the results obtained clearly show that amateur- 
constructed apparatus is quite capable of giving 
professional results. 

Full particulars as to membership, ete., can 
be obtained from the Hon. Secretary and Treasurer, 
Mr. E. C. Deavin, 84, Hawley Road, Wilmington, 
Dartford. 


Borough of Tynemouth Y.M.C.A. Amateur 
Wireless Society. 
(Affiliated with the Wireless Society of London.) 


An auspicious gathering took place on September 
5th in the Y.M.C.A., South Shields, on the occasion 
of the opening meeting for the second session of 
the above Society. There was a very good attend- 
ance. 

Dr. Jas. A. Hislop acted as chairman in the un- 
avoidable absence of the President. 

Before calling upon the lecturer, the Chairman 
addressed the meeting, and in suitable words 
welcomed all the old and new members to the 
Society. 

Mr. Geo. J. S. Littlefield was then called upon to 
deliver his lecture, the first of a series of four, 
upon ** The Construction of a Single Valve Receiver.” 

His first lecture dealt mainly with aerials and 
earths, etc., and the information imparted was 
of very great assistance, not only to those who were 
contemplating the erection of a single-valve set, 
but to those who were already in possession of 
one. 

A vote of thanks to Mr. Littlefield was proposed 
by the Chairman and seconded by Mr. R. Morley, 
the members showing their appreciation in a very 
hearty manner. 

Meetings are to be held every Monday evening, 
except the second Monday in the month. 

The Committee have arranged an excellent 
programme, and everyone is looking forward to 
a very successful season. 

Hon. Secretary, Mr. L. L. Sims, 
Cleveland Road, North Shields. 


The Wireless and Experimental Association. 

Wireless and Experimental Association, Central 
Hall, High Street, Peckham; Secretary, Mr. 
G. Sutton, A.M.I.E.E., 18, Melford Road, S.F.22. 

At the meeting of the Association on Wednesday, 
August 31st, the question of assisting towards 
the upkeep of the Dutch Concerts, as mentioned 
in the current number of The Wireless World, 


“ Eynesbury,”’ 
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was brought up, and upon the motion of the Secre- 
tary, seconded by Mr. Voigt, and carried unani- 
mously, it was resolved to make a grant from the 
Association's funds as a nucleus for a general 
subscription list. 'The immediate response was 
very encouraging, as the unselfishness of the 
organisers so far in broadcasting their music, ete.. 
for the furtherance of amateur wireless work is 
highly appreciated. 

Mr. Horwood then continued his lecture on the 
oils, dealing particularly with physical and 
chemical tests. "Transformers for the Campbell 
Swinton H.F. Amplifier were dealt with by Mr. 
Kennedy, and short-wave tuners by Mr. Knight. 

On Wednesday, September 7th, a lecture was 
given by Capt. Donisthorpe on his newly invented 
** Thermagnion.”’ 

Showing how the visible straight cathode stream 
in a long tubular glass can be deflected by a perma- 
nent magnet, he next demonstrated that the 
more complex distribution of negative electrons 
in a thermionic valve can be modified and controlled 
by an external electromagnet. 

Giving the preference to a soft valve, potentio- 
meter controlled detection and magnetic modifica- 
tion he demonstrated that all the effects of reaction 
can be obtained without the usual reactance coil, 
thus avoiding possible embarrassment owing to 
patent rights. 

The meeting followed the lecturer through 
diagrams, characteristic curves, and experiments, 
and at the end of the most successful lecture the 
members have had, a cordial vote of thanks was 
passed to Capt. Donisthorpe, who suitably replied. 

The relaxed conditions of purchasing and possess- 
ing wireless apparatus were discussed, and par- 
ticular note was taken of the permission to use 
“toy” apparatus for sending and receiving. 
It is devoutly to be hoped that the boy next door 
won't be trying to send 50 yards the next time we are 
trying with seven valves to hear the American 
Amateur. 

The Willesden Wireless Society. 


On August 30th, our Chairman gave us a chatty 
lecture describing the life of a wireless operator 
throughout the late war. He very ably recalled 
the conditions which existed when wireless was 
first used at the front, besides giving us brief 
descriptions of the seta then used in the Service. 
Altogether a very interesting evening was spent. 

We had a general demonstration of members’ 
sets on Tuesday, September 6th. Mr. Corsham 
exhibited a portion of the direction-finding 
apparatus on which he is at present engaged, and 
which was recently commented on in our local 
press. Mr. Vernon-Barker also exhibited his 
4-valve German amplifier, which was finally worked 
in conjunction with Mr. Corsham's apparatus. 

A series of lectures has now been decided upon 
by the committee with which to start our winter 
session. These are as follows :— 

September 12th.—'' Oscillatory Circuits," by 
Messrs. C. S. Dunham and 
F. A. Tuck. 

19th.— “ Properties of Crystal Detector 
Circuits.” by Mr. Wyatt. 

- 26th.— General demonstration. 
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ith..—'' The Theory of the Thermionic 
Valve, Part I," by Mr. Corsham. 

llth.—“‘ The Theory of the Thermionic 
Valve, Part II," by Mr. 
Corsham. 

18th.—‘* The Theory of the Thermionic 
Valve, Part III," by Mr. 

s Corsham. 

Members are reminded that as the above series 
has been arranged as an instructive course, regular 
and punctual attendance is greatly desired by the 
coinmittee. 

Some of our members have now obtained licences 
for portablesets. Some field days are contemplated, 
of which more anon. 

In our report of September 17th we mentioned 
Mr. C. S. Dunham as of ** The Marconi Co." this 
should have read ‘The Marconi Scientific 
Instrument Co." 

Further particulars can be obtained from the 
Hon. Secretary, Mr. F. 4. Tuck, 87, Mayo Road, 
Willesden, N.W.10. 


The Ilford and District Radio Society. 

Hon. Secretary, Mr. L. L. Vizard, 12, Seymour 
Gardens, Ilford. 

The Quarterly Meeting of the Society was held 
at headquarters on Wednesday, August 17th, 1921, 
the chair, being taken by the Vice-President. 
After the Secretary had read the minutes, the 
Treasurer submitted the cash book to members 
with the request also for more subscriptions to be 
paid in. 

Members then settled down to discuss what was 
to take place during the winter session, and a very 
satisfactory programme was arranged. 

The meetings are to be divided up into three 
sections, viz. : (1) Buzzer practice. (2) Elementary 
lectures. (3) More advanced lectures. The first 
section will occupy half an hour, the second 
section three-quarters of an hour including a 
quarter of an hour for questions, and the third 
section will be carried on until the meetings close 
at 10 p.m. Mr. Welch kindly offered to take the 
elementary lectures, and up to the time of writing 
no decision has been arrived at as to who will take 
the more advanced lectures. The first meeting of 
the winter session commenced August 31st, and the 
last meeting will take place March 29th, 1922, and 
every third meeting will be devoted to lectures and 
demonstrations. 

Mr. J. E. Nickless, M.I.E.E., is giving us the first 
of these, and is lecturing and demonstrating on 
“ The Efficiency of the Tuned Anode and Grid 
Leak Circuits.” 

On August 31st we commenced our winter session, 
and Mr. Welch gave his first elementary lecture. 
Everybody turned up early for the buzzer practice 
and throughly enjoyed the lecture. 

The last three-quarters of an hour was spent by 
a lecture from the Secretary on ‘‘ The Best Method 
of Receiving Telephony without causing Jamming,” 
and a lengthy discourse was the result. The 
Secretary is pleased to be able to announce that the 
P.M.G. has granted the Society a transmitting and 
receiving licence both for portable and fixed 
station, and we hope to have some very good 
field days in the near future. Will all intending 


October 


?* 


members please call or write to the Secretary at 
the above address. 


Halifax Wireless Club. 

The annual meeting of the Club was held on 
Wednesday, August 31st, 1921. 

There was a good attendance of members, 
presided over by Mr. Walter Emmott, M.I.E.E., 
M.I.Cons. E., the president of the Club. 

After the usual formal business, the Hon. 
Secretary gave his report on the progress of the 
Club during the past year. It was reported that 
the Club was approaching its hundredth member, 
and that at least 25 of the present membership had 
receiving stations of their own. Referenco was 
made to the transmissions of the Club set, and also 
to the great help received from Mr. P. Denison, 
2KD, with his transmissions. Fifteen lectures 
had been held during the past year, all of which 
had been exceedingly helpful and interesting to 
the members. 

The Treasurer's report showed that the income 
of the Club had managed to keep the expenditure 
in hand, and that there was a little balance to 
carry forward. 

The election of officers, ete., for the coming 
session resulted as  follows:—*President, Mr. 
Walter Emmott, M.I.E.E., M.I.Cons. E.; * Vice- 
Presidents, Messrs. J. R. Clay, G. E. Rawling, 
H. Mortimer, J. G. Stirk, H. Emmott, A.M.I.E.E., 
A. Gledhill ; Committee, Messrs. J. E. Mitchell*, W. 
R. Haswell, B.Sc., J. H. Hardy, Wh.Sc., A. M.I. E.E., 
Harold Town and W. J. Holroyd ; Hon. Treasurer, 
Mr J. R. Clay, The Towers, Sowerby Bridge; 
Hon. Secretary, Mr. Louis J. Wood.* 

By a practically unanimous vote, it was decided 
to allow ladies to become members of the Club, 
a privilege withheld from them up to the present. 

The Hon. Secretary briefly outlined the syllabus 
for the coming session. Fifteen lectures have 
already been arranged, and more are in negotiation. 
It is hoped to have one lecture per week, a buzzer 
class on another evening per week, and if the demand 
is sufficient, a series of constructional classes will 
also be held. 

At the close of business light refreshments were 
served, and under the mellowing influence of coffee, 
difficulties were brought out anl solved to every- 
body's satisfaction. 

First lecture, October 5th. Mr. P. Denison on 
* Amplifiers," Part I. 

Hon. Secretary, Mr. Louis J. Wood, Clare Hall, 
Halifax. 


The Lowestoft and District Wireless Society. 

The Society has now considerably extended 
its Club-room at Bridge Road, Oulton Broad, 
and a 3-valve experimental board has been installed 
and a full programme has been prepared for the 
winter session which commenced on September 13th. 

A hearty welcome is extended to all amateurs 
visiting Lowestoft and the surrounding districts. 

Meetings are held weekly on Tuesday, at 7.30 p.m. 
Full particulars of the Society are obtainable from 
the Hon. Secretary, L. Burcham, ** Gouzeacourt," 
Chestnut Avenue, Oulton Broad. 


* Re-elected. 
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The Stockport Wireless Society. 

During the last month the members of the above 
Society have been busily engaged installing the 
new receiver. 

On August 27th, the set was tried out and the 
results gave the greatest satisfaction. The aerial 
proved to be very efficient, and the Society having 
now obtained a room entirely for the use of members, 
is likely to make great headway during the coming 
winter. 

A course of instructional lectures was commenced 
on September 7th, and every Friday night the 
members meet for buzzer practice. Many of the 
members show themselves as embryo experts. and 
dot and dash chasing seems to have become quite 
a popular recreation amongst them. 

Hon. Secretary, Mr. R. H. Jackson. 54, Prince’s 
Street, Stockport, will be pleased to give 
particulars of membership. 

Smethwick Experimental Wireless Club. 

Hon. Secretary, Mr. R. H. Parker, Radio House, 
31, Wilson Road, Smethwick, Birmingham. 

A most successful meeting was held at the Club's 
headquarters in the Physics Laboratory, at the 
Municipal Technical School, Mr. A. Adams, F.I.C., 
F.C.S., in the chair. Mr. G. Whitehouse was called 
upon to give his lecture on ** Fundamental Principles 
of Electricity." The lecturer, in as simple language 
as possible, outlined the electrical units, and his 
remarks were admirably illustrated by practical 
experiments in the School’s power house. 

The Club is now making excellent progress to- 
wards the completion of the construction of an 
efficient receiver. 

Would all intending amateurs please communicate 
with the Secretary. 

Epsom and District Amateur Radio Society. 

The Treasurer of the above Society wishes to 
inform members of the re-opening of the Club. 

A meeting of the Committee will be held on 
Monday, October 3rd. Every member's presence 
is requested to discuss the working of the Club for 
the next period. 
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New members with an interest in wireless tele- 
graphy will be welcomed on Wednesday, October 
5th. It is hoped there will be quite a number of 
new members present then. 

Would prospective members kindly communicate 
with the Treasurer, Mr. J. B. Plenty, for full 
particulars of membership. 


The Southend District Wireless Society. 


The weekly meeting of the above Club was held 
at the Argyll Institute on Friday night, September 
9th, at 8 p.m. 

Mr. Knight gave some interesting experiments 
on his home-made Wimshurst machine, with 
Geissler tubes and other apparatus. 

Mr. L. Bridge then gave an exhibition of various 
types of wireless valves, both receiving and trans- 
mitting. In the meantime the Club’s frame aerial 
was connected up to Mr. Boddy’s home-made 
3-valve amplifier and fair results were obtained. 

The Chairman then called upon Mr. Falkus to 
give a lecture on C.W. transmitters. The lecturer 
gave a clear description of C.W. apparatus, com- 
mencing at Hertz's discovery, leading up to modern 
C.W. transmitters of telephony and telegraphy. 

All interested in wireless are invited to com- 
municate with the Hon. Secretary, Mr. C. Jackson. 
80. Leigh Hall Road, Leigh-on-Sea, Essex. 


MISSING. 


Oscar Crommelin Gray, aged 17, looks older. 
height 5 ft. 11 in., brown hair, hazel eyes. Has 
a scar in front of right ear running up into 
and forming a thin white vertical line through 
hair. Boots have “ 13” in brass studs under 
instep. Disappeared from Liverpool Street Station 
on morning of Thursday, 15th September, 
following a fall that morning which injured his 
head. Is very interested in wireless telegraphy 
and it is thought he may consciously or subcon- 
sciously visit wireless stations or wireless apparatus 
manufacturers. His parents seek information. 
Their address is Bretts Hall, Tendring, Essex. 


DIRECTORY OF EXPERIMENTAL STATIONS. 


ADDITIONS. 
Power | Wave- | Hours 
Call in | lengths of System. Name and Address. 
peer Watts. jin "ioter. Working. 
| "HE | 
2KB 10 [a 1.30-9.30 p.m. C.W., Telephony | W. E. Earp, 675, Moore dd Mapperley, 
and T.T. Nottingham. 
2 KN | Ar tificial Aerial only. C.W. and Tele- | A. B. Day. 
| phony. 
2LA | - | 180 7-8 and 9-10 C.W. and Tele- | H. F. Yardley, 121, Victoria Road, 
1,000 p.m. phony. ' Headingley, Leeds. 
2 LB a= LH 180 .7-8 and 9-10 C.W. and Tele- | H. F. Yard!ey, 6, Blenheim Terrace, 
! 1,000 p.m. phony. Leeds. 
2 NA 10 ; 1,000 6-8 and 9-12 c. ind Tele- | H. Frost. Longwood, Barr Common, 
| p-m. hony. Walsall. 
2 OI Ar tificial Aer ial only. C.W., Telephony Colin Bain, Newcastle-on-Tyne. 


and T.T. | 
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HETERODYNE RECEPTION USING ALTERNATING 


CURRENT 


S a further suggestion to the use of 

A.C. for working receiving valves 
(see The Wireless World, May 14th, 1921, 
p. 103), I tried to build a heterodyne set 
fed only with A.C. from lighting mains. 
Having got quite good results in the reception 
of C.W., I hope the following description 
and circuit diagram will enable anyone 
interested to experiment with the arrange- 
ment. 

L and C are respectively variable inductance 
and capacity of the proper values to make an 
oscillating circuit in resonance with the 
wavelength to be heterodvned (or, better, 
to give the necessary beats). On the left, 
the connections of this circuit go to a receiving 
valve. This heterodyning valve has its 


MAINS I!O v AC 


filament lighted, through a rheostat of a few 
ohms, by A.C. reduced to 5 volts. 

For the high-tension (40-80 volts) on the 
plate of the heterodyning valve, I resorted 
again to a device already described (see the 
above reference), but perhaps a short 
description will be helpful. 

A valve has grid and plate connected 
together, and with the secondary of a trans- 
former, the filament being heated from a 
special secondary giving 5 volts. It is well- 
known that positive unidirectional current 
can be drawn from the heated filament, and, 
therefore, feed the plate of the heterodyning 


SUPPLY ONLY 


valve. 'lhe other end of the principal 
secondary acts as a negative terminal, and is 
connected to the oscillating circuit of the 
heterodyne. A fixed condenser of about 
one microfarad is shunted between positive 
and negative leads, steadying the impulses 
and providing a path for H.F. oscillations. 

One transformer connected with lighting 
mains (as per diagram) is simpler, but, if 
preferred, two or three can be used, with 
their primaries in parallel, giving respectively 
5 volts and 40-80 volts. 

With this set, C.W. stations are heard 
almost exactly as if the set worked with 
accumulators or cells. It is true that it 


requires an extra lamp for rectifying H.T. 


voltage, but, in the long run, the lamp is 
much cheaper than the usual sources of 
voltage, and no charging is needed. 


Prof. M. Moyes, 
University of Montpellier (France). 


A NEW STATION IN HOLLAND 

The photograph, kindly supplied by a 
Dutch reader, shows a group of students 
from a Commercial School who recently paid 
a visit to the Wireless Station at Kootwijk, 


This station is 
under construction and will be completed in 


1922. 


near Apeldoorn, Holland. 
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To the Editor of The Wireless World. 
Sir,—Having noticed a letter from “ Experi- 
menter" (Glasgow) on the questicn of “attic 
aerials,’ I am evidently using an aerial such 
as he describes, and I get top-hole results with only 
one valve. During the Derby racing days I got 
speech as plainly as on theordinary telephone, and I 
can get any amount of 600 stuff, slips, ete. I 
use (and at present it's the only one) an aerial 
consisting of two No. 16 S.W.G. copper wire sus- 
pended by string from the laths that support the 
slates on the roof. length about 40 ft., distance 
apart 5 ft., and my curth is the bathroom water 
pipe. All my apparatus is home made, and I think 
] am very lucky to get such good results. 
IMPROVISOR. 


To the Editor of The Wireless World. 

Sir,— I notice in the issue of September 3rd. a letter 
from the Leicester Society with respect to a weekly 
wireless concert from Marconi’s Wireless Telegraph 
Co., Ltd. 

On behalf of the Club I wish to add our request 
to theirs, and trust that this desirable object 
can be achieved. 

It does seem queer that here in England, the 
home of wireless, we have to rely on our telephony 
from either local sources, or Holland and Germany. 

. Ī quite appreciate that the transmission of 
weekly concerts will be & more or less expensive 
proposition, but I do not suppose that The 
Hague people are exactly philanthropists, 
use their concert as propaganda for the sale of 
their manufactures, and this would apply equally 
to an English concert. 

I have no doubt that if the promoters of an 
English concert were to appeal for some subscrip- 
tion to carry on this work, they would meet with 
far more support than the Holland people will get, 
though I do not belittle this latter transmission 
at all, I consider the Dutch concert one of the 
finest tuning tests at present existent. Certainly 
if a set will tune this concert it is good for any thing. 

I hope that other societies will add their appenl 
for something British for this, the finest of hobbies 
and let us have less dependence on foreign enter- 
prise. ‘Twas ever thus, and I suppose ‘twill ever 
be so. 

We are approaching our hundredth member at 
Halifax, and the institution of an enterprise 
which would not,.need umpteen valves to make 
audible would arouse enthusiasm for an additional 
weekly club night to the one we already hold for 
lectures and study. 

LOUIS J. WOOD, 
Hon. Secretary. 


The Halifax Wireless Club. 


To the Editor of The Wireless World. 

Sir. —With reference to the letter by Mr. T. 8. 
Skeet on the subject of Mr. Campbell Swinton's 
amplifier published in your issue of September 3rd, 
I may say that when testing an amplitier of this 
kind over a year ago we carefully tried which gave 
the best results, the tuned anode or the tuned 
grid circuit. Taken all together we found that for 
strength and selectivity the anode circuit was 


but 


the best to tune, and in consequence constructed 
the amplifier referred to by Mr. Campbell Swinton 
and Sir Henry Jackson on those lines. We have 

recently been experimenting with a two-valve 

receiver, 1 H.F., 1 rectifier, capable of having 
both circuits tuned. This confirms the above 
in practice; if both circuits are tuned there 
appears to be a slight increase in strength only 
but an increase in selectivity as would be expected. 

Such complications would almost place a multi- 
valve amplifier out of court by reason of “the 


handles to turn." 
H. C. H. BURBURY. 
Operating 2AW with Mr. H. H. T. Burbury. 


USING COMMON BATTERY FOR 
AMPLIFIER AND RECEIVER. 


O doubt many readers have purchased 

one of the German 4-valve low frequency 
amplifiers from one of the high or low-priced 
sources available. It is stated that they must 
be used with separate H.T. and L.T. batteries, 
but they can be modified so as to use the 
batteries of the receiving set as follows :— 


l. To break the wire joining the input 
primary to the secondary.—Vhe right 
hand input socket has three wires 
coming from it. Find the one 
which goes to the centre switch and 
leave it. Disconnect the other two 
from the socket, but leave soldered 
to each other. 


2. To prevent the filaments lighting up 
even if switched “ off.”’—The switch 
is placed in the — lead. Remove 
the wires and place it in the + 
accumulator lead instead. If the 
heterodyne receiver has its switch 
in the — lead it must be treated 
similarly. “This is due to the variety 
of wires which run to earth forming 
alternative paths past the switch. 


3. To disconnect the telephones from earth 
if destred.—Two wires come from 
the second telephone socket counting 
from the left. Cut the wire which 
leads off towards the left. 


H. E. ADSHEAD. 
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Valve Accumulators 


KNOW A 
FOREIGN 
LANGUAGE 


and increase 
your value 


The man who numbers among his accomplishments the 
knowledge of a foreign language is a valuable member of society. 


6 volts 3O amps. 


p » sought by employers who are willing to pay a good salary Description.—3 cells, each with 5 plates, 
or his knowledge. He is able to enjoy Foreign Authors and : : : 
appreciate Foreign characteristics. The ambitious young man, in strong celluloid case and non-corrosive 


then, looks round for the quickest, easiest language course, and terminals. Exceptionally well-made. 
the one which gives promise of the best results. Most people 


a one: Price £1 each °°! 


H U G O á S WATES BROS., 132, Charing Cross Road, 


Self-Tuition Postal Courses Gerrard 576. W.C.2 


They will teach you French, Spanish, Italian, Russian or 
German in the shortest time, more thoroughly and with less 
expense than any other system. These are not extravagant 


claims, they have been proved by hundreds of students. There HIGH - FREQUENCY RESISTANCE 


are no tedious details in Hugo’s courses, they are right up-to-date CAN ONLY BE REDUCED TO MINIMUM BY 

and interesting from start to finish. Fifteen minutes to halt- WINDING INDUCTANCES WITH STRANDED 

CABLE, THUS INCREASING EFFICIENCY, TO 
HIGHEST POSSIBLE DEGREE. 


only 4 | = Monthly FOR RECEIVING—STRANDED CABLE EQUIVA. 


an-hour daily is all the time needed to master a language within à 
few months. Hugo's language course costs 


LENT TO 21 SWG ae: a” 4d. Yard 


Or 428. is paid in advance. It consists of 12 postal lessons, six FOR TRANSMITTING — STRANDED CABLE 
personal lessons specially arranged to suit each student's EQUIVALENT TO 14 SWG see wea 1/- yard 


requirements, and includes a reference library of Hugo’s books 
to the value of 10s. Al! this is covered by the fee; there are no Send for Samples. 


extras whatever, Now js the time to decide so that you can take 
advantage of the winter evenings. Post this coupon to-day E M ASHLEY LIMITED 
t , : P & e e e 
and we will send you ful! particulars and specimen lesson. 
su. |69, RENSHAW STREET, LIVERPOOL. 
E " T EA ror RE on I ^i 
1o HUGO'S LANGUAGE INSIITUTE, 
103, Newgate Street, London, E.C.r. 


64-66, Oxford S s WE 
or 205, Ear!'s Court Heed, Lipsii 5. W.5. RE S 0 N AN C E TUNER 
Please send me full particulars of your French, 


Spanish, Italian, Russian, or German Course. SOMETHING NEW 


(Strike out those not wanted.) 


200 M. beats any Tuner you have ever seen. 
ASIE ha QAAE ARE Oe eRe ESTE ROR RRR Wound with wide copper strip, Wt. 3 lbs. 
Priced at $6.00. Add parcel post. 


EO ATL ae EE ee eT ee IT T T 
TU Tuning all done with Variable Condenser 
—— —— PR series with Aerial. Use Valve only. 
Post this Coupon to-day. Send 10c. 1.M.0 for wonderful Wireless Catalogue to 


Greenly’s 


eens | DA ESCÓO Davenport, lowa. 
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uum DISCARD YOUR DRY CELLS 


AND SUBSTITUTE 


HIGH TENSION 
HART ACCUMULATORS 


z. Z = Z These Batteries are always ready for use. 
MEE oom A full re-charge at a cost of 2d. is 
usually sufficient for about 2 months' use. 
Easily re-charged and highly insulated. 
Regulator Switches for voltage adjust- 


ment, mounted on the battery case, as 
illustrated, can be supplied if required. 


HART ACCUMULATORS 


are also specially made for Filament Circuits. Any 
voltage and ampere-hour capacity can be supplied. 


PE es UI TS 
” Battery 


Tension 


Large Stocks Kept. 


HART ACCUMULATOR CO., LTD. 
MARSHGATE LANE - STRATFORD - LONDON, E.15 


ee —————————— 4106 v. Filament Battery. 


HIGH - FREQUENCY l REDUCTION IN PRICE 
AMPLIFICATION 


From OCTOBER Ist, the price of 
It i ll gnised that the limitati f lificati 
at audio frequency are well defined. A signal whi as Lo F ederal Transformers 


sufficient energy cannot be directly rectified, and audio- 
frequency amplification cannot make it audible. The apparatus (AUDIO FREQUENCY); 
wil be £2 Os. Od. nett. 


listed below places in the experimenters hands all the recog- | 
Federal Transformers are the best L.F. transformers l 


nised forms of high-frequency amplification, any of which 
will be sent for trial, carriage paid, against cash. If, on trial, 

on the market, and are highly recommended—ratio 
of turns | to 3. D.C. resistance, 2,200 ohms 


the apparatus is found unsuitable, and is returned in original 
primary, 9,150 ohms. secondary. One Federal 


condition, carriage paid, the full value will be refunded. 
gives an amplification of 20 times—two in cascade 


_ Full details will be supplied on request. 
H.F. Transformer, Type H.V.—S.W.S. wire, wound on slotted 

give an amplification of 400 times—more than 
sufficient for most purposes. 


ebonite formers; four terminals, lacquered angle brass 
bases; four optimum wavelengths (600, 1,000, 2,500, 
4,500 m.) by intermediate tapping points. Price, 96,-, 
Switches for same, 10/6. 

. Transformer, Type H.8.— Similar in performance to 
above, but with self-contained switch, and mounted on 
square bases. Price 42;-. 


H.F. Intervalve Coupling (Reactance Capacity).—A complete 
unit, with cight-point switch, giving eight optimum wave- 
lengths, covering from 600 to 5,000 m.; condenser and 
leak, square base, four terminals. Price, 37,6. 


Ditto.—150 to 600 m., to order, at same price. 
ELF. Intervalve Coupling (Resistance Capacity). The cheapest 


form of coupling, consisting of anode resistance, condenser, 
and leak. In clips on ebonite bascs and fitted soldering 
tags. Price, 10/6. 


ALL CARRIAGE PAID. DIRECT FROM MANUFACTURER 


B. HESKETH, 
High Street, Chalvey, Slough. 
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Our New Catalogue. 
IS NOW READY. 


The above Transformer is illustrated 


on page 17 of same. 


PLEASE WRITE FOR A COPY. i 


Trade Discount on Application. 
| BURNHAM & CO., PEREG s£.: | 
“9 » " e. 
London Retail Depot and Show Roos: 
19 HAND COURT, HIGH HOLBORN, W.C. 
| p SEL lOO Oe 


QUESTIONS AND ANSWERS 


NOTE—This section of the magazine is placed at the disposal of all readers who wish to receive advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules.—(1) Questions should be numbered and written on one side of the 
paper only, and should not exceed four in number. (2) Queries should be clear and concise. (3) Before sending 
in their questions readers are advised to search recent numbers to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) All queries must 
be accompanied by the full name and address of the sender, which is for reference, not for publication. Queries 
wil be answered under the initials and town of the correspondent, or, 4f so desired, under a ‘‘ nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. 


B.M H. (Finsbury Park).—(1) Arrangement 
B will give the best all round results. 

(2) The variable condensers Al and A2 are 
unnecessary. Connect & 0:002 míds. block con- 
denser across the winding of the transformer which 
is in series with the reaction coil. Connect the 
grid leak of the rectifier from the grid to the 
negative of filament. Connect all transformer 
windings to the filament negatives, not positives. 


* WIRELESS NOVICE "' (Alfreton).— Except 
that the fixed condenser should be connected 
across the telephones and not across the crystal, 
the diagram given is correct for the simplest 
crystal circuit. The whole of your inductance 
will just tune to 2,500 ms. Your best plan will 
be to listen for the Eiffel Tower time signals, 
during the day (times given in August 6th issue 
chart) set the slider so that all the inductance 
is in the circuit, and the crystal and telephones 
across all the inductance, and adjust the crystal 
until you hear the signals. "You can then readjust 
the inductance for ships. 


C.W.A. (Southflelds).—1f your condensers 
are very good we think the suggested re-arrange- 
ment for use with a single H.T. battery should 
work all right. It will, however, be necessary 
for you to use condensers of good quality. We 
doubt if the circuit has any special advantages. 
It will be liable to give considerable radiation 
Irom the aerial. One reason it is not 
very good for C.W. is that with this arrangement 
the reaction coil will have to be rather large, 
which will not make the tuning of the aerial circuit 
very convenient. 

* APPAM "' (Ilford).—(1) The arrangeinent 
of the circuit is all right, except that you should 
not short circuit the loading coil when it is not 
required. It is much better to remove it from 
the circuit. 

(2) About 7” x 5", wound with No. 22. 

(3) The capacity will hardly be large enough. 
Use twice, or even three times the number of plates. 


D.F.C. (Clifton).—(1) About 150 volts. 

(2) Wind the low resistance side to about the 
resistance of your microphone, using wire of about 
No. 32 or 34. H.R. winding can hardly be too 
high, say, 10,000 ohms. of No. 44. We should 
be inclined to omit the leak shown. 

(3) We should strongly advise you to leave 
them out. 

(4) Quite impossible to say, depending as it 
does on a number of factors, as, for instance, 
the earth resistance, about which we know nothing. 


C.W. (Birmingham).—(1) A frame aerial 
using a given length of wire is much less sensitive 


than the same amount of wire used as an out- 
door aerial, but is quite satisfactory if suflicient 
amplification is used, say, 4 valves. A frame should 
not, in general, be less in diameter than about 3’. 

(2) The circuit is quite good, except that the 
grid condenser and leak should be on the other 
side of the variable condenser, i.e. between it 
and the valve grid. An extra loading coil can 
be introduced in series with A.T.I. if desired. 

RADIO (Weymouth).—(1) A.T.I.—60" by 6", 
wound four pile with No. 26. Reaction coil— 
6” by 43”, wound single layer with No. 30. .A.T.C., 
in parallel with the A.T.I., 0:001 mfds. 

(2) For windings see recent articles. For a 
circuit see Fig. 3, page 304, August 6th issue. 

(3) Not known. 

(4) Information given is not sufficient to identify 
the station. A long dash of this type is usually 
sent for testing purposes. 


* ZINK,” (Thames Ditton).—(1) and (2) 
Consult the diagram and article on page 199, 
June 25th issue. You can easily add an additional 
valve, connected in the same way as the second 
valve shown, if you desire. We do not know 
of a suitable book to refer you to. For such a long 
range it wouid be necessary to use several different 
sets of coils for the tuned circuits. We should 
recommend you to try basket coils about 4” in 
diameter, wound with about No. 26, finding out by 
experiment how many to connect up together for 
each wavelength range. 

(3) In the set shown telephones should be not 
less than 6,000 ohms, but L.R. telephones with a 
telephone transformer would improve the set. 

(4) The ‘ Year Book of Wireless Telegraphy "' 
contains the information you require. 


R. McC. (Balham).—(1) Either of the methods 
suggested are feasible, but both would most 
probably give you a good dealoftrouble. Werather 
prefer that of the sketch submitted. 

(2) Certainly, provided the distance from the 
transmitter was not great. 

(2) Two baskets 34” in diameter, wound with 
No. 22 wire, should give the range you require. 

(4) Yes. 

W.W.R. (Hawick).—(1) You should be uble 
to receive fairly high power commercial or Govern- 
ment sets at the distance of London with either of 
the types of set you suggest, but with neither of 
them are you likely to get small power amateur, 
aircraft, or similar sets. 

(2) The choice between the sets is largely a 
matter of your individual taste. "The resistance- 
capacity amplifier will not be good on short waves. 
We ourselves would rather prefer the single valve 
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outfit, as it would appear to offer better chances of 
experimental alteration, and additions, if desired, 
at a later date. 

* FRAME ”’ (Antwerp).—(1) This depends on 
the wavelength required, which you do not specify. 
They should be about the values normally used 
for an A. T.I., and reaction coil for the maximum 
wavelength you propose to reach. 

(2) We should suggest basket coils, say 4” in 
diameter, wound with No. 32, two or three being 
used for each of S, and S}. 

(3) C 0-003 mfds. and Cr 0-0002 mfds. should be 
suitable values. The latter should be resistance 
shunted if the valves are hard. 

(4) As this set is of unusual type and general 


interest, we reproduce your diagram Fig. |. 
B 
FRAME Ca 
^ . Ly 
C K2 -— 
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CX O ' 
« 
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| 
H 
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Fiy. 1. 
We have no actual experience of the type, but the 
principle involved is quite sound, and we should 
expect to be able to get very good results after 
experunenting to find the best values for the coils 
and couplings. 

G.F.K. (Epsom).— (1) You might get other 
aircraft stations such as Lympne with careful 
tuning, also experimental stations near London. 

(2) About 6,000 ms., but there will not be 
anything for you to listen to above about 3,000 ms 
lt would improve the set considerably to rewind 
the coil with No. 22, which will give all the range 
you require. 

(3) Probably Eiffel Tower scientific time signals. 

(1) We do not know of any station which 
answers to this description. 

C.N. (South Norwood).- The following. it is 
understood, are new abbreviations in place of the 
old QRU (and its additions, ofticial or otherwise) :— 


QTA - I have nothing for you. 
QTB - Have you anything for me ? 
QTC - Ihavesomething for you. 


** OSCILLATOR "' (Forest Gate).—The T 


type transmitting valve, which is now obsolete, 


is of the soft variety, and requires 40 volts 
positive on the grid to give an anode 
current of approximate 30 milliamps. If this is 


done the set will probably oscillate satisfactorily. 


THE WIRELESS WORLD 


The circuit mentioned was more or less experimental, 
and is not now used exactly as shown. 

V.A.R. (Kobenhaun).—(1) and (2) We have 
no practical experience of this circuit, so cannot 
say much about its possibilities. From the windings 
given in the article in Chapter 31 of the book 
‘* Practical Wireless Stations," it appears to be 
intended for comparatively short wavelengths. 
We cannot say if it 1s suitable for every wavelength. 
or for a big range of wavelengths—which can only 
be determined experimentally. For very long 
wavelengths an inconveniently large &mount of 
inductance would be required to tune the anode 
and grid circuits. 

(3) The article is not very clear on this point. 
The inner coil must be made to turn round inside 
the outer coil, so that the planes of the two windings 
may be at right angles or parallel as desired. For 
this purpose the inner coil must be mounted on a 
spindle, with a handle and pointer attached. 

(4) It should be a variable condenser for 
preference. 

H.S.N. (Reading).—(1) Unless you can raise 
the part of the aerial between the two houses above 
the roof you will not obtain much benefit from this 
20' of the aerial. Mount the pole at the extreme 
end of the garden. and use a twin wire aerial, with 
wires 4’ to 6’ apart, and clear of the trees. Adjust 
to the permitted length by means of rope at the 
house end. The lead in can be taken from a point 
directly over the hut. 

(2) We do not recommend you to spend the sum 
mentioned on a crystal set, as the number of spark 
stations received would not justify the expenditure. 
For considerably less than this you could make an 
efficient crystal set yourself, or, far better, a single 
valve reaction set. 

* ILATUM " (London).—(1) The article 
in question, '* Year Book," page 1,160, Fig. 11, 
refers to a special 4-electrode valve circuit, in which 
rectification takes place between the outer electrode 
and the filament. This electrode is adjusted to 
the best rectifying point by means of a potentio- 
meter, Its action is not similar to the dull filament 
action although the circuit as a whole can be 
adjusted for limiting the strength of signals by 
means of the filament resistance. 

(2) Thisis rather misleading as you say, and really 
should be shown as in your diagram. 

R.K. (New Brighton).--(1) We do not know 
of a good practical book. Bangay's ' Elementary 
Principles " will give you a good insight into the 
action of various parts. 

(2) Yes. Use a single No. 16 copper wire, or, 
better still, some of the flexible stranded aerial 
wire as advertised in our columns. 

J.W.W. (Forest Hill).—(1) R, is the 
filament resistance whose value and current 
carrying capacity will depend on the type of valve 
vou use. 3 ohms will probably be sufficient, wound 
with No. 16 Eureka wire. R, is the grid potentio- 
meter, which may be 300-400 ohms, wound with 
No. 36 Eureka wire. 

(2) Not unless you insert a reaction coil in the 
circuit, between the anode and the telephones. 
Couple it into the A.T.I. Connect a 0:002 mfd. 
block condenser across the H.T. and telephones. 
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QUESTIONS AND ANSWERS 


(3) It depends on the size and make of the cell. 
Ordinary pocket lamp batteries of good make 
will last for months if kept dry and not short- 
circuited, but we prefer a larger size. 

(4) This is Morse for “ V," which is used for 
test purposes. 

R.G.W. (Wimbledon).—(1) When H.R. tele- 
phones are connected in the positive side of the 
H.T. battery, there is a possibility of the insulation 
of the windings breaking down to earth under 
the potential of the battery. 


(2) In multi-valve circuits on a common H.T. 
battery, the use of a telephone transformer is 
almost essential, for the reason discussed above. 
In almost any other circuit its use is quite optional. 


(3) Honeycomb coils can be made to give a 
much bigger inductance in a small space than a 
basket coil, which is the chief reason for their 
use. 

E.J.O. (Bradford)..-(1) Wavelength with 
0-0005 míds. across the A.T.T. is approximately 
10,000 ms. For the reaction coil— with no condenser 
—wind 6” of No. 28. 

(2) Approximately 0:0005 mfds. 

(3) If each earpiece is stamped 1,000 ohms, 
they are 2,000 ohms total resistance. They should be 
used as H.R. telephones. 

(4) Yes. 

E.A. (Goodmayes).—Connect a variable con- 
denser of about 0-0005 mfds. across the A.T.I. 
to increase the wavelength and improve the 
reception of C.W. Increase the capacity of the 
telephone condenser to about 0:0015 míds., and 
connect it also to the H.T. battery. 

COIL (Newark).—(1) 0-0015 míd. is really too 
large for the secondary of a crystal set. The aerial 
wavelength will be 3,000 ms. maximum, and the 
secondary (with a 0-0015 condenser) about. 8,000. 

(2) The capacity will depend on the dielectric 
constant of the material used. 1/16’ dielectric 
is too thick. Use waxed paper,0-005” (the thickness 
of thin writing pad sheets when waxed), then the 
capacity or sheet of dielectric, 4" x 3” overlap, 
would be approximately 0:001 mfd. 

(3) Yes. 

T.W.G. (Birmingham).—(1) On large ships 
a 3-valve amplifying detector is provided to be 
used in conjunction with the tuner of the crystal 
set. Also a local oscillator for C.W. reception. 

(2) At the present time the '' Wireless Year 
Book," 1920 and 1921, describe these. 


S.W.P. (Boscombe).—(1) Except for the fact 
that your diagram (which is very difficult to under- 
stand) shows the H.T. battery completely out of 
the plate circuit, it appears O.K., and incapable 
of alteration to advantage. 

(2) The terms are equivalent. Any combination 
of two coils, between which the degree of coupling 
may be considerably varied, is a loose coupler, 
and may be used for obtaining variable reactance. 

(3) A.T.I., 10" x 6", of No. 22. Reaction coil, 
6” x 4” of No. 28. 

(4) Scrap the switch. At most two or three 
tappings are required on a reaction coil. The 
reaction coil must be situated close enough to 
the A.T.I. to be inserted in it when required. 


S.P.B.A. (Iceland).—When using rectified 
A.C. as anode voltage in power valve working 
it is necessary that the rectified impulses should be 
smoothed out to obtain a steady voltage for 
oscillator valve anodes. This smoothing out is 
obtained by passing the rectified impulses into a 
large capacity storage condenser from which almost 
steady D.C. voltage is obtained. Owing to 
instantaneous differences between the current put 
into the condenser, and that taken out, there is a 
slight ripple on the condenser voltage, which gives 
the characteristic hum of a valve set. At low 
frequencies this ripple is more pronounced than at 
higher frequencies. With double rectification the 
frequency of this ripple is double the supply 
frequency. With D.R. the transformer secondary 
voltage should be twice that for single rectification 
to obtain the same voltage from the condenser. 
The connections for double rectification are shown 
in Fig. 2. 


F.A.C. (Southport).--For a frame aerial set 
you will require at least three valves. We recom- 
mend you to start first of all with an outside aerial, 
with a single valve set. See recent constructional 
article, and the Question and Answer column. 
Also Bangay's '' Elementary Principles," and also 
* The Oscillation Valve," obtainable from our 
publishers. We will give you windings when you 
decide on a set. 

W.B.P.(Monkseaton).-—(1) (a) 4,000 ms. (5) 
0,500 ms. 

(2) The reasofi is that you short the reaction 
coil. For spark signals it should be adjusted 
almost to the point of oscillation. 

(3) It would be very weak and almost inaudible. 


4,000 ms. 12.30 to 13.30 G.M.T. 
(4) Yes. Tables given at G.M.T. 


G.A. (Cape Town).--(1) It will not make a 
great deal of difference. 

(2) Yes. 

(3) Yes. 

(4) Any good insulated conductor will be suitable 
for a receiving aerial down lead. 


W.J.T. (Norbiton).—(1) Probably the reaction 
coil has a natural wavelength of about 800 ms., 
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which will produce this effect. If you set the 
oscillator with & weak reaction coupling you can 
take some winding off so as to reduce this natural 
wavelength. If you are using honeycomb coils 
try & different coil. i 


(2) Probably this is the hum caused by the^ 


smoothing condenser ripple. See the reply to 
S.P.B.A. (Iceland). 

(3) We regret we have not the information 
required. 

(4) This information appears from time to time— 
perhaps not always under this heading. 

R.H.P. (Birmingham).—-(1) For a single valve 
this is the best circuit to use. 

(2) They are standard low resistance telephones, 
total resistance 120 ohms. i.e., 60 ohms to each 
earpiece. | 
. (3) The secondary may be wound directly over 
the primary, if you are sure that the primary is 
OK. Windings should be—H.R. 3 oz. of No. 44, 
and L.R. 6 oz. of No. 30. Core should be of soft 
iron wire, about 3” long, and $” diameter. 

(4) Telephony is better on a good single valve set 
than with a crystal, owing to the advantages gained 
by use of the reaction coil. 

C.W.P. (Southampton).— (1) and (2) The cir- 
cuit submitted is badly proportioned. The primary 
maximum wavelength is 14,000 ms., and that of the 
secondary is 7,000 ms. Re-arrange the circuit as 
shown in figure 3. 
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l Fig. 3. 
(3) No. The circuit shown above will be suitable 


for C.W. reception. 

(4) No, not unless the slabs are carefully pro- 
portioned, and & variometer used. 

E.B. (West Hampstead).—(1) Use 10 ozs. 
of No. 40 for the primary. The resistance will be 
about 2,500 ohms instead of 4,500 ohms. This is 
not important, as the number of turns count more 
than the actual resistance of the winding. 

L.F.I. (Bedford).—(1) These groups of six 
figures are the actual times in minutes, seconds, and 
hundredths of & second of the first and last dots 
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of the 300 dots sent as scientific time signals. 
Taking one set of your figures, e.g., 300387, this 
corresponds to a time of 10 hours, 30 minutes and 
3.87 seconds. The figures corresponding to the 
hour are not sent, as they are sufficiently obvious 
without doing 80. 

(2) There are many possibilities to account for 
this, as temporary failure of power, or of the 
signalling keys. 

(3) This indicates that MPD is relaying the 
message for BYA. 


C.E.G.B. (Shoreham-by-Sea).—(1) Probably 
somewhat less than 1 milliamp. 

(2) This depends on the constants of the set, but 
is probably about 0.10 to 0.15 milliamps for 
strength 7 and 0,20 to 0,25 milliamps for strength 10. 

(3) Quite sound, but rather complicated by 
switches. 

(4) Results would be fair, but not very good 
on a frame; but should be quite good with a 
P.M.G. aerial and a loud speaker. 


H.C.O. (Copenhagen).—The dimensions you 
ask for depend entirely on the wavelength you 
require, about which you say nothing. However, 
assuming a maximum of about 5,000 ms., the 
following values would be suitable: A.T.T. — 20,000 
mhys.; closed circuit coil coupled with it — 9,000 
mhys; primary of L} 750 mhys; secondary of 
L, (in plate circuit) —2,000 mhys;  L4— 9,000 
mhys: C, and C, = 0.001 míds ; C, = 0.0001 mfds. 


X.Y. (Cambelltown).—Please note that dis- 
guising fourteen questions under four headings 
does not make four questions of them, and, as 
you have no back numbers to refer to, we can only 
afford space to deal with & few of them. 

(1) It is possible that the Secretary of the Societ y 
might be able to supply the information you require. 
There were at least three sets dealt with on the 
date you give, and we cannot determine from your 
remarks to which one you refer. 

(2) A grid leak is put across the terminals gf the 
condenser in the grid circuit. 

(3) A slate pencil will do if of suitable dimen- 
sions, and if kept dry 

(1) The best way to keep down radiation from 
a receiving circuit is to arrange that the aerial 
circuit is not one of the circuits in which oscilla- 
tions are directly maintained by the valve. It 
should be coupled as loosely as possible to the 
oscillating circuits. 


SHARE MARKET REPORT. 


Prices in the Wireless Group as we go to press, 
September 2?nd. are :— 


Marconi Ordinary .. .. .. £l 16 O0 

i Preference .. .. £i 16 O0 

ee Inter. Marine .. .. £l 2 0 

T Canadian ee wi 6 3 
Radio Corporation of America :— 

Ordinary .. .. .. «- 11 O0 

Preference .. .. .. «+ 10 0 
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FORTNIGHTLY] PRICE 6D. NET 


GRID LEAK 
PRICE - 2/6 


Actual size as illustrated 


Guaranteed Accurate, Constant, and Absolutely Silent in Action, 


COUPLED SWITCHES 
VE iconic O 


PRICE 15/- COMPLETE 


SIX Point with valve holder and two 
terminals. Invaluable for changing over in 
one movement, Írom one set of coils to 
another, thereby cutting out dead-ends 
and consequent losses. The two arms 
are coupled together. 


GRID LEAK 


PRICE - 


2/6 


Actual size as illustrated 


INDUCTANCES 


Reed 


Deu 


A coil —200-1600 metres (with approxi- 
mate calibration PRICE £1 OO 
coil—1000-8500 metres (with approxi- 
mate calibration) PRICE £1100 


C coil—S000-24000 metres (with approxi- 
mate calibration) PRICE £2 10 O 
Some idea of the efficiency of these Induct- 
ances can be formed from their extremely 
‘ low self capacity, €.£., 
â coil has a self-capacity of 


B. uw 4d 


VARIABLE 
CONDENSERS 


Ex-Army, 
only a few left. 


‘0006 Price 22/6 


‘0017 ,, 32/6 


Please Note—Showrooms are open from 8 a.m. to 8 p.m., Saturdays 8 a.m. to 1.30 p.m. 


Office and Works 
Telephone: 


1916 Hammersmith -: 


W. R. H. TINGEY 


Specialist in Wireless 


Offices and Showrooms 


92, Queen Street, 
Hammersmith, W.6 


| 


UNIPIVOT THERMAL INSTRUMENTS 


(with Internal Vacuo-junction). 


Calibrated to read in milliamperes 
or amperes. 


Can be supplied as direct reading 
milliampere meters, or suitable for 
use with external range multipliers. 


For frequencies up to 1,000,000 
per second. 


THE CAMBRIDGE & PAUL 
INSTRUMENT CO., LTD. 


Write for further particulars. fied Olos and. Blewrcosdir-" 
45, GROSVENOR PLACE, LONDON, S.W.1 
WORKS - - - LONDON AND CAMBRIDGE 


OUR EXPERIENCE 


in the Manufacture of High and 
Low Tension Condensers for all 
Types of Wireless Installations 


IS UNIQUE 
IT IS AT YOUR SERVICE. 


All enquiries other than American 


should be addressed to (Department W.) 
DUCON WORKS, Goldhawk Rd., 
Shepherds Bush, London, W.12 


Telephone: - - HAMMERSMITH 1084. 
CONDENSER C? ['? Telegrams: HIVOLTCON, PHONE, LONDON. 
Code : - MARCONI INTERNATIONAL. 


All American Enquiries to be addressed— 


DUBILIER CONDENSER CO, Inc. 217 Centre Street, New York. 
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ON SHORT-WAVE RECEPTION 


By Puitip R. Coursey, B.Sc., F.Inst.P., A.M.LE.E. 


HE attempt again to be made this 

year by the American Radio Relay 
League to get into touch with British wireless 
amateurs, as announced in a recent issue of 
The Wireless World (see pages 383-384, 
September 17th, 1921), introduces many 
reception problems which in themselves 
differ somewhat from those usually en- 
countered in normal working. Some of the 
difficulties lying in the way of such a test 
were pointed out in the announcement 
above referred to, but it may be of interest 
to consider the matter somewhat more in 
detail here. 

Several possible ways of arranging the 
receiving apparatus are open to experimenters, 
and have already been described in these 
columns,* and it is not proposed to 
attempt to “lay down the law" with regard 
to which is the one method that should be 
used in all cases, as such an attitude might 
tend to stifle individuality in the design of the 
receiving apparatus. 

As is well known, effective amplification 
of these short wavelengths is by no means 
easy, mainly on account of the much greater 
importance of stray capacities. Take, for 
instance, the case of a resistance coupled 
amplifier, which is one of the simplest to 
construct and use, any capacity between 


* See particularly, The Wireless World. 8, pp. 
981—583, November 13th, and pp. 609—617, 
November 27th, 1920. 


the plate of the valve and the remainder 
of the output circuit —H.T. battery, or fila- 
ment circuit—will act as a shunt to the anode 
resistance and will consequently reduce its 
effective impedance. There will therefore 
be less amplification at these higher frequencies. 
For instance, suppose that this stray capacity 
amounts to but 10 cms. (or 0-000011 
microfarad) and that an anode resistance 
of 100,000 ohms. is normally used. "The 
effective impedance of the capacity and the 
resistance in parallel is R/(1 + RC), 

where R = the resistance in ohms, C = 
the capacity in farads, and p = 2m times 
the frequency of the current. If we express 
C in microfarads, and p in terms of the wave- 
length A in metres, the above expression 
becomes : 


Effective bar = 


8 
r| ( T d px THE) 


A 
PME NON 
A + 600 RC 
Hence in the example we have chosen, 
the effective impedance of the anode circuit 
at a wavelength of 6,000 metres is 


100,000 x 6,000 
3000 -- 6007 x 100,000 x 0-00001 
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. 6 x 10° 
6,000 + 6007 
6 x 108 
= 6000. 1,884 ^ 76,100 ohms. 
or a'decrease of nearly 24 per cent. as compared 
with the value of the anode resistance alone. 
At a wavelength of 200 metres under the 
same conditions the effective impedance 
of the circuit will only amount to 


|. 100000 x 200 
200 + 6007 x 100000 x 0-00001 


— 


— 
-— n——H 


= 9697 ohms., or a decrease of over 90% 


'This means that whereas with long wave- 
lengths the valve capacity does not cause 
very much loss, for short waves there is very 
little amplification at all. Nor under these 
conditions can much advantage be gained 
by increasing the value of R, the resistance 
in the anode circuit, even should it be desirable 
to put up with the disadvantage of the higher 
H.T. voltage that would then be necessary. 
‘Thus, suppose that under the above condi- 
tions the anode resistance were doubled in 
value we should find that the effective 
impedance of the circuit, at a wavelength 
of 200 metres, would only be increased to 
10,080 ohms. as compared with 9,697— 
a trifling increase compared with the disad- 
vantage of having to increase the voltage 
of the H. T. battery to nearly twice its former 
value. 

Some other method of amplification must 
therefore be used if possible that will not 


Fig. 1. 
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introduce so much loss of amplification. 
The valve capacity should evidently be made 
to serve some useful purpose instead of merely 
causing loss. The valve capacity will probably 
be most useful if it is employed to effect 
a tuning of the anode circuit, or to help 
in such a tuning operation. At least two ways 
of effecting this are possible—using a tuned 
anode circuit with either a transformer or 
a capacity coupling between the valves. 
These two are indicated diagrammatically in 


Fig. 2. 


Figs. 1 and 2, which show two valves only. 
Identical methods can be extended to any 
reasonable number of valves, but difficulties 
will always be experienced when using more 
than about three high frequency valves 
owing to the great tendency of the set to 
oscillate continually. This state should, of 
course, be avoided. 

'The coil L, in the anode circuit of the 
valve (Figs. 1 and 2) may be tuned to the 
frequency of the currents being received 
bv means of an additional capacity C, of 
small value connected across its ends. This 
condenser should be kept as small as possible, 
while it is preferable to dispense with it 
entirelv, and so to wind the coil L, that rhe 
valve capacity alone is sufficient to tune it 
to the required wavelength. ‘To aid the 
adjustment of such an arrangement the coil 
L, should preferably be provided with tapping 
points or be constructed on a variometer 
principle. 

In the case of a tuned transformer coupled 
amplifier the intervalve transformers may 
be arranged in any one of several ways, 
chief amongst which may be mentioned 
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(1) those in which the primary and secondary 
coils are put on to an ebonite former on the 
lines of those described recently in these 
columns by Mr. A. A. Campbell Swinton ; 
(2) those in which the primary and secondary 
are separated, but fixed in position relative to 
each other, such as when they are wound on 
concentric cylindrical tubes ; and (3) those 
in which the two coils are more widely 
separated, somewhat like a loose-coupled 
receiving tuner. The conditions of operation 
of the intervalve transformer differ somewhat 
in these different cases, particularly as regards 
the tuning of the circuits. In the case of a 
transformer having separated coils, each 
winding can be individually tuned to the 
required wavelength since the coupling 
between them is loose ; but with the closer 
coupled patterns, the transformer must be 
treated as a complete unit for tuning purposes, 
and it becomes practically impossible to adjust 
the winding or tune the coils to any given 
wavelength unless they are associated with 
the valves and circuits with which they are 
ultimately to be used. 

If the windings of the intervalve trans- 
formers are permanently adjusted to a given 
wavelength, maximum amplification will be 
obtained at or very close to that wavelength, 
and the amplification will fall off rather 
rapidly for waves on either side of the one 
which gives maximum amplification. Such 
an amplifier will therefore be very selective, 
and will consequently not be suitable for 
use over a range of wavelengths. Should 
it be desired to time the set for use over a 
small range of wavelengths—such as will 
be required for the above-mentioned 
experiments on reception from America— 
it becomes desirable either to add a very small 
tuning condenser in parallel with each anode 
coil, or to provide a few tappings on it by 
means of which the tuning adjustments 
can be made. 

‘The main disadvantage usually experienced 
with a high-frequency ampliher arranged 
on these lines, is the great tendency to set 
up sustained oscillations by reason of the 
unavoidable reactions between the various 


coils and circuits. To limit this tendency 
to self-oscillation, it is desirable to connect 
across the H.T. battery as large a condenser 
as possible—say at least 1 microfarad— 
as this will tend to prevent the magnified 
high-frequency potentials occurring in the 
last valve of the series from being handed 
back to the earlier valves by reason of the 
potential drop in the resistance of the H.T. 
battery. The presence of the large condenser 
shown at C, in Figs. 1 and 2, provides a 
by-pass path of very low impedance to high- 
frequency currents, and hence reduces the 
effective high-frequency potential difference 
between the common anode lead X and the 
filament lead Y to a very small value. 
Thus, supposing that a condenser of 
1 microfarad is used, and that the alternating 
component of the anode current of the last 
valve of the series is 4 milliamp., the p.d. 
between the leads X and Y, due to the 


impedance of the condenser, will be 
approximately— 
gold N tc rs 
Cp 108 x 1 x 27 x 1°5 x 108 
1 
—. 6000« 
. | 
= qgsoo “ot 


for a wavelength of 200 metres, so that 
even with this large condenser there is still 
an appreciable high-frequency voltage across 
its terminals, although this voltage is small 
compared with what would be present were 
the condenser omitted, and the H.T. battery 
had any appreciable resistance. 

Some control of the  self-oscillating 
properties of the amplifier can be obtained 
by fitting a grid potentiometer to regulate 
the mean grid potential of all the amplifying 
valves. Such an arrangement is indicated 
in Fig. 3, which illustrates a tuned reactance- 
capacity ‘coupled type of apparatus. "This 
potentiometer P can either be fed from the 
filament battery as shown in the diagram, or 
a separate battery can be employed, but the 
former is usually sufhcient, since positive 
grid voltages are generally all that is required 
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to stop the set oscillating. The separate 
battery should be used when it is necessary 
to obtain a larger range of potentiometer 
voltages, both positive and negative with 
respect to the filament. 


Fig. 3. 


For the reception of C.W. signals on these 
wavelengths, some form of heterodyne is 
practically essential. Several alternatives are 
possible, but not all of them are equally 
suitable, nor desirable, for use. “The simplest 
way of obtaining the necessary heterodyning 
currents is to allow the receiving set itself 
to oscillate and to slightly detune it from true 
resonance with the incoming signals so that 
beats are set up in well-known manner. 
This arrangement is usually termed the 
"autodyne" method of receiving C.W., 
and is the one most commonly adopted in 
amateur receiving equipment. As pointed 
out elsewhere in this issue, the use of the 
autodyne method on short wavelengths does 
not, of itself, introduce much loss of signal 
strength as compared with the very consider- 
able loss incurred at long wavelengths, but 
most especially for the purposes of the Trans- 
ocean tests mentioned above, the use of the 
autodyne method should most emphatically 
be avoided. 

The above-mentioned natural tendency 
of a multi-stage radio-frequency amplifier 
to set up persistent self-sustained oscillations 
converts such a set into an autodyne receiver 
unless every precaution is taken to prevent 
such self-oscillation. When this is done, by 
appropriate adjustment of the relative positions 
of the parts of the circuit and of the grid 
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and H.T. potentials and filament currents, 
a separate heterodyne is necessary for the 
reception of C.W. signals. A separate 
heterodyne consists simply of a single valve 
provided with coupled grid and anode circuits 
so that continuous oscillations are set up by 
the valve. The frequency of the oscillations 
set up may be regulated by means of a variable 
condenser in one of the valve circuits, and 
thus may be adjusted to any desired value 
in relation to the frequency of the incoming 
signals so that beats are set up between 
them. 

In many cases in the past, when a separate 
heterodyne unit. has been employed it has 
been arranged close to the aerial circuit of 
the main receiver or amplifier, so that it 
induces high frequency oscillations in the 
aerial itself, which interfere with the incoming 
signals and produce beats. “This arrangement 
Is not good, since the aerial will stil? be radtat- 
ing. It is true that the heterodyne radiation 
set up in this way will not be quite so strong 
as when an autodyne receiver is used, as the 
two circuits are no longer in tune, but for the 
same reason that the autodyne does not in- 
troduce much less of signal strength at short 
wavelengths, there will not be very much 
diminution of the radiation by this method. 
To reduce this radiation the heterodyne 
must be coupled to the receiving amplifier 
as far away from the aerial as possible, so that 
the heterodyne currents have to travel back 
through the amplifving valves before they can 
reach the aerial circuit. 

The arrangement of the heterodyne to 
secure this result will be discussed further 
in a later article, which will also include 
some data for the construction of a heterodyne 
unit suitable for use in the reception tests for 
the American signals. 

It is hoped that all British wireless 
experimenters who contemplate taking part in 
these receiving tests will use some form of 
separate heterodyne arranged so as not to 
radiate during reception, and that when 
sending in their names for these tests they 
will indicate the arrangement that it is 
proposed to adopt. 
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AN EIGHT-VALVE RESISTANCE-CAPACITY 
AMPLIFIER 


By W. K. Arronp (President, Aldershot Radio Society.) 


HE amplifier herein described was 

constructed for D.F. experiments on 
the location of * x" centres, usingan 8 ft. x 6 ft. 
frame. 

The use of transformer-coupled amplifiers 
for the purpose has been relinquished, as 
they were found very unsatisfactory, parti- 
cularly from their propensity of “* picking up " 
energy on their own account, which is fatal 
to serious D.F. work. 

The photographs (Figs. 1 and 2) are more 
or less explanatory of the general layout 
of the amplifier and the method of wiring 
which has proved very successful in combating 
the stray capacity trouble and parasitic noise 
which abounds in amplifiers wired on the 
usual principle. 

The anode resistances are made from 
“ Bristol board " soaked in Indian ink and 
graphited to a resistance of 60,000 watts. 
‘They are then coated with shellac varnish, 
which increases the resistance to the required 


value of 80,000 watts. 


The grid resistances are constructed (in 
precisely the same manner) to a resistance 
of 3 megohms. 

The condensers, of 0-0005 microfarads were 
made from a mica insulated condenser taken 
from a small spark set and split into 
portions. | 

Arrangement is made for the use of 3, 4, 
6 or 8 valves by means of plugs, and the 
capacity-reaction condenser is capable of 
being placed between the grid of valve | and the 
anodes of valves 2, 3, 4 or 5 by the same 
means. 

The fact that the whole amplifier is 
mounted on wood may not appeal to some, 
but the oak employed is very old and dry, 
and it is well known that some woods in 
this condition are equal to ebonite in insulative 
properties. In addition, cost of wood is 
small compared with the ebonite. 

The oak was, of course, treated with 
varnish to exclude moisture. 

The amplifier is very efficient in action 
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Front view of the Amplifier. 
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and is remarkably silent. "The latter property 
has since been improved by careful selection 
of valves. 

The amplifier is not productive of excep- 


A view of the back of the panel showing the wiring and general lay-out. 
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tionally strong signals owing to its pronounced 
" limiting ” properties, but two American 
stations have been heard and D.F.'d on the 
frame previously mentioned. 


A SLAB-INDUCTANCE TUNER 
By H. E. Apnsurap, B.A. 


ENERAL DESCRIPTION.—The 

photograph, which shows the general 
appearance of the set, has been taken from 
behind, the better to indicate the fittings. 
The reaction coil has been reversed to show 
the wire, and the Telefunken valve moved 
to one side. In use the operator is at the 
other end where the tuning stand and con- 
densers are near at hand. At the foot of 
the T piece can be seen the series-parallel 


switch for A. T.C. In the parallel position, 
the moving plates should be on the earth side, 
then the capacity of the hand will not affect 
the tuning. Observe the 0-0015 mfd. con- 
denser is placed for the left hand, as the other 
one is usually holding a pen. On the right 
Is a small one-plate condenser, taken from a 
" remote control unit,” the other plate having 
been removed. This gives very fine tuning 
for telephony when joined across the larger 
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A SLAB-INDUCTANCE TUNER 
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Fig. 1. 


A.T.C. by outside leads. 40° on this is 
equal to only 1° on the other. The instru- 
ment is assembled from a Mk. III ebonite 
top, a Mk. III condenser, the parts of an 
aeroplane “remote control,” etc., with 
holders for two (or three) English valves, and 


‘innards ” 
collected from many different firms at all 
sorts of prices, the total cost of materials 
being about £7 10s. "The connections are 
the usual ones for a 2-valve L.F. amplifier, 
but a diagram is given in Fig. 1. 


two German ones. Its were 


In the photograph (Fig. 2) a flexible lead 
(from the valve transformer primary) 


‘will be seen going to one of the telephone 


terminals, B, on the right. It is in this 
position when one valve is in use. If two 
are wanted, it is changed to the other terminal 
and the second valve's filament resistance 
turned on. ‘Though this method for one 
valve still leaves the transformer winding 
in the reaction circuit, it makes no appreciable 


difference, and the change over is simplified. 
The H.T. and L.T. leads are connected to 


the 4 pin plug shown in front (also taken 


é 


from the “remote control unit ") and plugs 
into the sockets C seen vertically above it. 
The aerial and earth terminals are the large 
ones in the (photographic) front. The three 
hexagonal nuts hold up aluminium brackets 
attached to the transformer and telephone 
blocking condenser. ‘The other fixed con- 
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densers and grid leak are screwed round the 
sides of the transformer. ‘The positions of 
the various pieces were so chosen as to employ 
as many as possible of the existing holes in 
the Mk. III top, the surplus ones being 
filled in with black sealing wax. 
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© Tuae TuniNG Stanp.—This and the slab 
mounts are made of wood, but ebonite would 

look better. The horizontal bar D is 9 ins. 
= by H2 in. square. The vertical one 34 ins. 
high and morticed into the other, not 
screwed. The horizontal bar has a 4, in. strip 
of brass along each vertical face connected to 
aerial and earth respectively, by flexible 
leads running down in front. Short strips 
top and bottom, 2 ins. long, are provided for 
reaction coil, A, connected to leads running 
down the back to plate and transformer. 
Small wood screws secure the strips at the 
ends, which, having been first drilled, are 
then dented into the soft wood with a centre 
punch so that the screw heads are flush. 
Avoid putting the screws exactly opposite 
or they may short circuit. Each inductance 
slab is tied on to a piece of wood and the ends 
of the wires taken to two small L-shaped 
contacts on opposite sides of the central 
li in. square “elearance hole—(see photo. 
and Fig. 3). After finding which way round 
each coil has to be to react, a strip of 
red paper is glued on the front edge as a guide. 


It will be noticed that the long brass strips 
do not come quite to the end. This enables 
2 coils to be slipped out of contact without 
complete removal when the other end is in 
use. When purchasing the set of slabs, order 
an extra one for use as a permanent reactance. 
The one $ in. wide can be duplicated. Some 
of the larger coils will very likely be improved 
by taking off five turns if they just miss a 
desired station at the lower end ; signals on 
the next smaller coil and full condenser not 
being so loud. 

MonpiricATIONS.—[If a two-circuit receiver 
Is wanted the bar can be made hexagonal. 
A still more convenient design might be to 
dovetail in' thick strips and then turn the bar 
cviindrical in a lathe. The various coils 
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could then be exchanged by rotating them 
merely. 

PERFORMANCE.— Unfortunately, I have not 
been able to compare the signals on this tuner 
with other people’s apparatus on the same 
aerial, but I believe these coils to be fairly 
good in North Essex. On one valve 
(German), I can clearly hear the aeroplane 
DH 18RO speaking as far as Bois de Crecv 
(130 miles). [On two up to Poix (160) 
but atmospherics are troublesome.] The 
American stations are readable except NSS. 


and I do not hear the actual note of Warsaw’s 


spark. The famous Dutch concerts and 
Amsterdam are quite clear, the particular 
setting of the coils for this being as in the 
photograph. 

WavELENGTH CALIBRATION.—-With this 
form of tuner it is interesting to draw a 
graph of condenser readings and wavelengths 
for each coil. If the square root of the 
condenser degrees be plotted against wave- 
length, the curve is a straight line and only 
two points are required to locate it. One 
of only two points must not be in the first 
20° of the condenser as the variation is not 
linear below this. The calibration waves 
of LO, FL and YN are available, and many 
of the high power European stations can be 
relied upon, and there is a check when a 
station comes upon two coils or if harmonics 
(e.g., BYC) are audible. Having established 
a set of lines and ascertained the stations’ 
wavelengths, they may be replotted on to a 
second diagram with plain condenser readings 
for abscissa. This time the lines will be 
flat curves. As many persons seem puzzled 
by square roots I might explain that by the 
aid of a book of tables one looks up the square 
roots of 10°, 20°, 30°, 140°, etc., and marks 
these values off along the squared paper. 
Thus, suppose you listen to LO sending 
1,300 m., 1,600 m., and 2,000 m., and get 
on coil No. 6 the silent points at 0°, 46°, 115° 
respectively. Look up the foots of these 
and find 0, 6-78, 10-72, and scale these off 
against the Waieelengtlis: The second and 
third points may be joined by a straight 
line which can be produced back to 20°, 
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it will then require curving gently upwards 
to go through the frst point. Thus drawn, 
the wavelengths of all other stations heard 
on this coil can be read off at once. If the 
reader does not understand the subject of 
graphs at all, he should certainly make himself 
acquainted with this valuable system. The 
best section-ruled paper should not be ruled 
at all, to employ a Sinn Feinism, but bé printed 
from a plate. It is easily recognised by its 
white margin all round. With the ruled 
stuff the lines run off the edges of the sheet 
and are rarely evenly spaced. 

HicH ‘Tension Barrery.—There seems 
to be a general fancy for making these from 
the small 2 in. by ł in. cells. It is a great 
mistake and waste of money. Make them 
from the larger 2 in. by 11 in. or even 3 in. by 
1} in. torch cells, and they will last 12 months. 
They should be each dipped in hot wax 
and then, when the zinc corrodes, the contents 
will not run out and they will carry on till 
they become “lepers as white as snow." 
The cost of these bought direct from the 
Efandem Companv is no more than that 
charged for the usual small size all done up 


in cardboard at a shop. Of mv 60 cells 
bought over a year ago, 40 are still uncorroded 
and going strong. 

SENSITIVE GALVANOMETER.—By employ- 
ing the largest 3-layer slab for the vertical 
coil, and putting a compass in -the centre, 
one. can form a very sensitive temporary 
instrument, For example, a current of 
200 microamps gave a deflection of 27° 
so that one has the equivalent of a Weston 
galvanometer for nothing ! 

AMATEUR PHOTOGRAPHERS.— These ma 
be interested by the following details. “The 
information given in D. Charles’ article 
(The Wireless World, February 5th, 1921) 
was followed. A white reflector was pro- 
vided to lighten the shadows on the left, 
and muslin hung across the. window to subdue 
the high lights. "The exposure was 4 times 
the meter reading. The lense was focussed 
on the central valve holders, and stopped 
down to F/32 to give necessary depth of 
focus. The ordinary hand camera was 
tilted steeply forward, but the distortion is 
not verv noticeable. Exposure about 30 
seconds. | 


. DIRECTORY OF EXPERIMENTAL STATIONS 


ADDITIONS 
Power  Wave- Hours | 
Call in lengths of System. Name and Address. 
Letters. Watts. in Metres. Working. 


| 
C.W., Telephony | 
and interrupted 


7.30-9.30 p-m. ' C.W. and Tele. W. K. Alford, “* Rosedene," Camberley, 


Surrey. 


| C.W. and Tele- L. Vizard, 12, Seymour Gardens, Ilford. 
t 


| 


= | W. R. Burns, Sale, Cheshire. ' 


i 
. 


Marconi Scientific Instrument Co.j Ltd., 
21:25, St. Anne's Court, Dean Street; 
W.l. 

A. Lawton, Brown Edge  Vicarage, 
Stoke-on-Trent. 


2 DX  10&50 180 
1,000 phony. 
2 JX 10 1,000 7-9 p.m. 
Weekdays, phony. 
11-12 a.m. 
: Sundays. 
2 KW — — - | 
2 MF — 1,000 Various 
| 
| C.W. 
2 MH 10 180 — | Telephony - 
2 NN 10 180 —- 


— Brig. General Palmer, Epynng. ; 


1.000 i 


Mr. C. S. Baynton notifies us that the particulars of wavelengths and times of working of his station, 


given on page 330 of the August 20th issue of The Wireless World, should réad z Wavelength, 180 and 
1,000; hours of working. 3-10 p.m. weekdays, 11-1 p.m. Sundays: other particulars as already given. 
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The ** Quest” in a Thames-side Dock. The aerial wires are distinctly visible. 
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THE “QUEST” 
THE DEPARTURE OF SIR ERNEST SHACKLETON’S 


EXPEDITION FOR 


VERY successful demonstration of wire- 
less telephony between a field station at 
Galleywood Race Course, Chelmsford, and 
Sir Ernest Shackleton's ship, the Quest, 
took place on Saturday, September 17th. 
At the invitation of Sir Ernest Shackleton, 
a representative of the Marconi Company 
accompanied the Quest as far as the Thames 
Estuary. The Quest left St. Katherine's 
Dock, London, sharply at 1 p.m., and was 
towed out to London Bridge. Many 
thousands of people lined the bridges and 
wharves and banks of the river. "The vessel 
passed under the ‘Tower Bridge, which 
opened to allow her to pass up to London 
Bridge. She then “swung” and proceeded 
slowly down river, Sir Ernest Shackleton 
personally acknowledging the cheers of the 
big crowds. 


The 100-watt Wireless Net installed on the 


THE ANTARCTIC 


At 2 p.m. telephonic communication was 
opened with Galleywood, Chelmsford, where 
several Press representatives took part in con- 
versations. “Lhe Quest employed her auxiliary 
100-watt YB1 Standard Marconi portable 
outfit, which has a petrol generator as the prime 
mover in order to make the set self-contained 


for Antarctic working.. A similar complete 


outfit is provided for a “ base ” station, and 
the Baby Avro aeroplane is also fitted. with 
a standard aircraft transmitter and receiver. 
The speech was remarkably good and clear 
both ways, the distance being 25 miles. 
General palaver was kept up until about 
3.30 p.m., when, en route to Gravesend, 
Sir Ernest Shackleton gave his farewell speech 
as follows :— 
* Being en route for Plymouth at 
the outset of a long voyage, I want to 


* Quest." 
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send to the people of London and the between Sir Ernest Shackleton and the 
whole British Empire the grateful thanks Press Representatives. | 
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The ** Quest” bids farewell to London. 


of myself and of the members of my 
expedition for the interest shown in 
our enterprise. It was a spur to 
endeavour to hear the farewells from 
the bridges and banks of our historic 


River Thames.” 
A general conversation then took place 


THE CONSTRUCTION 


By means of her wireless equipment the 
Quest will be able to keep in touch with the 
world, and it is probable that wireless tele- 
graphy will play an important part in the 
attainment of that success which we wish 
the Expedition. 


OF A C.W. WAVEMETER 


WITH SPECIAL REFERENCE TO HETERODYNE RECEPTION 


By Cyrit T. ATKINSON. 


HE use of a separate generator to provide 
the necessary local oscillations for the 
“beat”? reception of continuous waves seems 
‘to be very little used by the private experi- 
menter, but a little thought will serve to show 


that this method possesses several important 
advantages over the more usual “ autodyne ” 
system. 

In the first place, the objectionable radia- 
tion from the receiving aerial, js, to a very 
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&à 76 ev) Loes By ot TUNING 


AN fe Wee 19.600 20000 30 200 LN 
LENGTH 


Fig. 1. 


great extent, eliminated, and, secondly, the 
reception circuit can be accurately tuned 
to the wavelength of the station being received. 
The magnitude of the loss incurred by the 
absence of this exact tuning in the autodyne is 
not often realised, and to make this clear 
Fig. 1 has been prepared. 


~ * beat note’ 


PAEAN 


It will tbe seen that in order to obtain a 
"in the telephones of 1,000 per 
second (which, by the way, is a very usual - 
value), we must detune the circuit to the 
extent of over 1,000 metres when receiving 
a station of 18,000 metres wavelength, and 
the loss is from 55 per cent. to 68 per cent. 
When the received wave is only 200 metres, 
however, the detuning is only about 1 metre 
for 1,000 cycle note, and, therefore, practically 
no joe Is incurred. 

From this it will be gathered that the loss 
increases with the wavelength being received, 
and the purpose of this article is to describe 
the construction. of a heterodyne suitable 
for waves of from 5,000 to 20,000 metres. 
It is over this range that the extra efficiency 
will be appreciated. “The design is probably 
not original but it is quite effective, and the 
stable nature of the inductances, together 
with their compactness, render the con- 
struction of an accurate and portable set a 
simple matter. 


RHEOSTAT 
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Fig. 3a. 


To commence with the case. This 
should be constructed of any good well- 
seasoned wood to dimensions given in Fig. 2. 
It may be polished or varnished to the taste 
of the individual constructor. The ebonite 
panel upon which all the apparatus and 
terminals are mounted should be $ in. thick 
and fitted by being screwed to fillets on the 
inside of the case so that its upper surface 

is flush with the edge of the same. A 


j | | 
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condenser of 0-0015 microfarads is next 
required, and here the writer recommends 
a Mark III* Tuner A. T.C., which is well 
made and quite suitable for the purpose. 
The plate and grid inductances are wound 
in slots in an ebonite former. They each 
consist of four slots containing 600 turns of 
40-gauge D.S.C. wire. All necessary data 
Is given in Figs. 3a and 3%. 

It will be seen that the plate winding only 
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Fig. 3b. r 
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is tapped in the middle to give a more open 
scale on the lower wavelengths. The ranges 
are approximately 5,000 to 8,000 metres 
when half the winding is in use, and up to 
20,000 with the whole. ‘The connections 
and other details are clearly given in A 
and B, Fig. 4, and it now only remains 
to give a few hints with regard to the operation. 

It will be seen that provision is made to 


AUXILIARY COIL 


Fig. 


short-circuit the three sets of terminals 
marked “ H.T. — —" “ PHONES” and 
“ AUXILIARY COIL” respectively. For 
use asa separate oscillator it is often quite possible 
to work in this manner by simply standing 
the set near to the receiver and operating 
the valve from the same L.T. accumulator 
as that set. "This is a very interesting feature, 
as many people seem to suppose that a separate 
heterodyne requires to be practically another 
receiving set. 

Of course, should the above mentioned 
method not prove satisfactory, the power 
can be suitably increased by the introduction 
of an H.T. battery in the appropriate place, 
while for better coupling a coil of a few turns 
can be inserted between the terminals marked 
" Auxiliary Coil,” and adjusted in relation to 
the receiver. For use as a wavemeter the 
set will require calibrating, and for this 
purpose the waves radiated on the Ist and 


15th of each month from FL and YN 
will be found very useful. 

Two curves should be made, one with the 
“ Auxiliary Coil" “out,” and the other with it 


“in.” “High resistance” telephones should 


be inserted as marked, and the waves it is 


intended to measure can be picked up and the 
“still point”? of zero beat located. "The 
wavelength will then be accurately determined 


VARIA 


Ry COIL 


B 
4. 


from the value on the curve for that particular 
condenser reading. 

In conclusion the average '* R " type valve 
works quite well with this circuit, and will 
generally oscillate quite readily without any 
additional H.T. Should this not be the 
case, however, the use of an E.S.2 will, in 
nearly all cases put things right. 


TRANSATLANTIC TESTS 


The attention of all readers is invited to 
the article which appeared on pp. 383—384 
of the September 17th issue, entitled : « Short 
Wave Signalling Across the Atlantic.” The 
greatest enthusiasm is being shown in these 
tests in America, and it is hoped that all 
experimenters on this side will co-operate 
in the endeavour to achieve success by 
registering their names amongst those taking 
part in the.attempt to receive the signals. 
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HE amateur wireless worker’s greatest 

problem to-day is without doubt that 
of the Intervalve High Frequency Trans- 
former. It is his need of information on 
this subject that we now hope to supply. 

In the early days of valve magnifiers when 
the great usefulness of high frequency 
magnification was realised it was found 
necessary to have some other means of joining 
valves in series, as it were, than by the use 
of tuned anode and grid circuits. If two 
valves were to be joined in series for H.F. 
magnification it meant adjusting and tuning 
four circuits, a cumbersome process which 
meant that the set could only be used on a 
pre-arranged and adjusted wavelength. 

Some research workers turned to the 
resistance coupling method, which, provided 
the capacity of the intervalve condenser is 
the most suitable one for the range of wave- 
lengths upon which it is desired to work, 
gives fairly uniform magnification. over a 
very large range of wavelengths (with the 
exception of short waves). 

Other workers turned to the transformer 
coupling method which is a logical develop- 
ment of the loosely coupled tuned grid 
and anode circuits. 

With the transformer method one winding 
of a tightly coupled air-core transformer* is 
connected in the anode circuit of one valve, 
and the other winding is connected to the 
grid of the next valve. The arrangement 
of such a circuit is shown diagrammatically 
in Fig. 1. 

In practice two types of transformer 
are used :— 

(a) Tuned transformers wound with 
copper wire, and 

(^) Untuned or semi aperiodic trans- 
formers, wound with resistance wire, 
and whose principle of action is 
slightly different from that of the 
tuned transformer. 

Turn to the diagram Fig. 1 and consider the 
tuned type of transformer. 


*There are certain French H.F. amplifiers 
which have extremely thin iron cores to their 
H.F. transformers. 


If oscillations are induced into the circuit 
LC, the high frequency voltage changes 
across the inductance L will cause similar 
changes in the grid potential of the first 
valve. ‘The anode current will vary in step 
with these voltage changes which means that 
current flowing through the primary winding 
of the transformer is varying at high frequency. 
This varying H.F. current will cause H.F. 
voltage changes to be induced across the 
ends of the secondary winding. ‘This 
secondary winding has very little damping— 
it is of comparatively low resistance—and 
is therefore capable of being set into oscilla- 
tion. The voltage changes induced across 
the ends of the winding tend to make it 
oscillate. Now this grid winding has self- 
inductance, and a very small self-capacity, 
and also has the very small capacity of the 
grid of the valve across it. "This inductance 


and capacity will give the secondary of the 
transformer a certain definite wavelength. 
This is known as the natural wavelength, 
or natural frequency, of the transformer. 


If the frequency of the current changes 
in the anode winding is the same as the 
natural frequency of the grid winding— 
the two circuits are in resonance, and the 
oscillating current set up in the grid winding 
will be a maximum, and the voltage changes 
on this, the second grid, will be a maximum 
also. 

As the frequency of the anode current 
changes gets farther away from the natural 
frequency of the transformer, the value of 
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the oscillating current in the grid winding of 
the transformer becomes less , and consequently 
the voltage changes on the second grid 
become less also, so that the magnification 
given by the second valve is less than that 
given when the circuits are in resonance. 
If this reasoning be followed it will be 
seen that at a certain wavelength—the 
natural wavelength of the amplifier trans- 
formers—maximum magnification is obtained 
and that the magnification drops away on 
either side of this natural wavelength. 


In Figs. 2 and 3 the full line curve shows 
the magnification obtained, expressed as 
voltage magnification (which will be defined 
later) plotted against wavelength. These 
show the natural wavelength of tuned trans- 
former A to be about 600 metres, and its 
useful range of wavelength to be from 400 
to 800 metres only. "Tuned transformer B 
has a natural wavelength of about 3,000 
metres, and its useful range of wavelengths 
is from about 1,000 to 5,000 metres. These 
wavelength ranges are for damped waves. 
The continuous wave range is longer, 
and will be explained later. 

From the foregoing it will be seen that 
tuned transformers are useful for working 
on certain limited wavelength ranges, but 
for all-round work an amplifier which has a 
much flatter characteristic curve is desirable. 
This can be obtained by the use of untuned 
heavily damped transformers which, however, 


give much less magnification per valve than 
tuned transformers. | 
Turn again to Fig. 1 and consider what 
would happen if the transformers were wound 
with resistance wire instead of copper wire, 
and assume that the resistance of the windings 
is considerable, say 20,000 ohms. ; the voltage 
changes on the grid of the first valve will 
cause changes at high frequency in the anode 
current flowing through the transformer 
primary winding. ‘These changing currents 
will cause voltage changes across the secondary 
winding, but owing to the high damping— 
the resistance of the transformer windings— 
only a very feeble oscillating current can be 
set up even at the natural frequency of the 
windings. However, owing to the resistance 
of the anode winding there is a considerable 
voltage drop across this anode winding due 
to the H.F. current changes. By means of 
the capacity between the two windings, 
which offers only a low impedance to high 
frequency currents, this voltage change across 
the anode winding passes through the capacity 
of the transformer windings to the grid 
of the next valve, and helps to increase the 
magnification. It is found that an amplifier 
with resistance transformers has a more or 
less pronounced natural wavelength, but that 
the characteristic curve is flatter. 


Fig. 3. 


The dotted curves in Figs. 2 and 3 give — 


examples of two such amplifiers. 


449 


OCTOBER I$, 1921 


Untuned transformer A has a natural 
. wavelength of about 600 metres, and is 
useful for a wavelength range of 300 to 
1,200 metres. 

Untuned transformer B has a natural 
wavelength of 4,000 metres, and has a useful 
range of 1,000 to 10,000 metres. "These 
wavelengths again are for spark signals. 

No figures of voltage magnification. as 
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the two curves in each figure are not strictly 
comparable in thatsense. The voltage magni- 
fication per valve is nearly twice as much with 
one tuned transformer as with one resistance 
transformer as there is much less loss in the 
Copper winding. 

The practical application of the fore- 
going will be dealt with in a subsequent 
article. 


THE RECONDITIONING OF DRY CELLS 


HE common dry cell is a primary 

battery of the Leclanché type. The elec- 
trodes are zinc in ammonium chloride, 
and carbon packed with manganese dioxide ; 
the zinc is dissolved, and the hydrogen 
liberated at the carbon terminal is re-oxidised 
by the depolariser, the manganese dioxide, 
which is itself reduced to manganese oxide 
by doing its duty. In the dry cell the ammon- 
ium chloride is made into a paste with flour, 
gelatin, plaster, etc., and the porous pot 
for the carbon and the dioxide of the wet 
cell is replaced by a bag or sack. In normal 
times dry cells are so inexpensive that a well- 
known English textbook of 1916 on primary 
batteries did not refer to the regeneration 
of dry cells at all. The cell was, and is, 
simplv discarded when the potential difference 
at the terminals has run down from 1-5 volt 
to about 0-8 volt. During the war, however, 
manganese became so scanty and precious 
on the Continent that attempts were made 
to regenerate dry cells, z.e., the exhausted 
depolariser. The regeneration, one might 
think, simply means a re-oxidation of the 
manganese oxide. That is only partly correct. 
Recent experiments, notably by R. Nowotny, 
of Vienna (Elektrotechnik und Machinenbau, 
Julv 17th, pages 349 to 354) tend to show 
that the cleaning of the electrodes and the 
removal of deposits clogging the pores of 
the pot or bag and of the depolariser itself, 
are more important than the actual re- 
oxidation of the manganese. This is fortunate, 
for the re-oxidation cannot be effected bv 


simple chemical means, and the effective 
electrolytic treatment could hardly survive 
war conditions. 

In his tests, Nowotny takes new and old 
cells, short-circuits them through 20 ohms. 
and determines the potentials at intervals 
for forty days, when the cells will be exhausted. 
The two processes first tried, of R. Lohstein 
and of R. Gollmer, treat the bags with 
sulphuric acid, a rather strong acid being 
used for two days in the former case, a weaker 
acid (10 per cent.) for two hours, followed 


' by washing and drying for weeks in the latter, 


more elaborate method. ‘Nowotny observed 
that the treatment indeed raised the potential 
difference to two volts, because, he suggests, 
the newly built-up cell is really a zinc-carbon 
couple in sulphuric acid, as long as the acid 
has not decomposed the ammonium chloride. 
But the subsequent exhaustion under his 
test conditions was rather rapid, whilst under 
the less severe intermittent service of the 
cells in practice fairly satisfactory results 
are said to have been obtained. He ascribes 
the success rather to the solubility in the 
acid of the double zinccammonium chloride 
—a salt which forms an incrustation in the 
cell, being insoluble in the cold ammonium 
chloride of the cell—and to the clearing of 
the pores than to any noteworthy re-oxidation 
of the manganese oxide. Clogging is also 
produced by impurities of the cell materials. 

The assumption seems justified in view of 
the efficacy of other regeneration processes 
in which a re-oxidation of manganese oxide 


450 


THE RECONDITIGNING OF DRY CELLS 


could hardly take place. The superficially 
cleaned bags are boiled in ammonium chloride ; 
the dried mass is then ground up, and again 
compressed in bags. The treatment, which 
was adopted in Germany, is not economical, 
since it practically means making new 
electrodes out of old materials ; but the essence 


of the process seems to lie in the cleaning. 


and boiling in ammonium chloride. Nowotny 
boiled the cleaned bags twice for two hours 
in a solution of 10 per cent., and then washed 
the bags; the so-treated cells gave. 88 per 
cent. of the watt-hours of new cells. More- 
over, Olivier, an official in the German 
telegraph department, who had, since 1917, 
regenerated some 12,000 dry cells by an 
electrolytic method, admitted, early in 1920, 
that the electrolytic oxidation of the manga- 
nese did not appear to be essential to his 
process, by which he prolonged the life of 
the cells by twelve months and more. He 


RADIO-TELEGRAPHIC WAVES 


PUBLICATION has just appeared,* 


prepared by the Wireless Board, giving 
a list of radio-telegraphic waves for both spark 
and continuous wave systems. ‘The range 
covered is from 50 metres to 30,000 metres, 
and indication is given where certain waves 
have already been allotted for specific purposes 
as well as the wavelengths employed by a 
number of high-power stations. 

The wavelength in metres is given in a 
marginal column, and the corresponding 
frequency in kilo-cycles is given in another 
column. In a third column the corresponding 
resonance constants (or “ L.S." values) are 
given. The “ L.S." value being the product 
of the inductance L in microhenries, and the 
capacity S in jars (1 jar = 1,000 cms. — 41, 
microfarads). 

This publication ts of great value to those 
interested in wireless, commercially or other- 
wise. 


* The Wireless Board List of Radio-Telegraphic 
Waves (price Is. net). Obtainable through the 
Wireless Press, Ltd. 


charges the cleaned cells like accumulators, 
in water to which ammonium chloride is 
added, by currents of 0-2 ampere for twenty 
hours renewing the electrolyte. A similar 
electrolytic process of Friedrich was adopted 
by the department in their works at Berlin, 
Hamburg, and Dortmund, after trying 
various other processes which. proved failures. 
Nowotny himself: made his cell-charging 
experiments in sulphuric acid. He noticed a 
temporary rise in the electromotive force 
and a decided increase in the proportion 
of manganese dioxide in the depolariser, 
as one would expect; all the same, his 
regenerated cells did not keep their superiority 
long. It is interesting to read that in the 
stress of war-time some small German stations 
had to rely entirely on regenerated cells, 
and that they could work with them. 'Ihus 
regeneration of dry cells by simple means 
seems  possible.— Engineering. 


DUTCH CONCERTS 


INCE the publication of the list in our 

last issue, the following additional contri- 
butions to the Dutch Concerts Fund have 
been received :— 


The Wireless World - 
Wireless and Experimental BSSOPISNOR : 
Mr. F. H. Berryman - - - 
Mr. W. S. Hubbard - a - 
“ Billy Jones ’ - - - - - 
Mr. H. E. Adshead “ i 
North Middlesex Wireless Club 

Mr. S. R. Wright - - - 

Mı. J. P. Beeson - - - 

Mr. J. Wood - 


——— tC] 
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Regarding the transmissions of music on 
Sunday afternoons, it is understood that 
arrangements have now been made for the 
transmissions of special English interest to 
take place between the hours of 4 and 5, legal 
time, instead of at indefinite intervals over a 
longer period. It is sincerely hoped that all 
experimenters, whether they are interested in 
the Dutch Concerts or not, will refrain from 
transmitting during this hour on Sunday 
afternoons. 
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NOT E.—-Under this heading the Editor will be pleased to give publication to re porta of the meetings of Wireless 

Clubs and Societies. Such reports should be submitted without covering letter in the exact form in which they 

are to appear and as concise as possible, the Editor reserving the right to edit and curtail the reports if necessary. 

The Editor will be pleased to consider for publication papers of unusual or special interest 
read before Societies. 


The Wireless Society of London. 


A meeting of the Wireless Society of London 
was held on Friday, September 30th, 1921, in the 
Lecture Hall of the Institution of Electrical 
Engineers, Victoria Embankment, W.C.2. The 
chair was taken by the President, Major J. Erskine- 
Murray, at 6 p.m. 

The Hon. Secretary read the minutes of the 
previous meeting, which were duly confirmed. 

The President then called upon Mr. Coursey 
to open the discussion on ‘‘Some Methods of 
Recording Wireless Signals." (See next issue 
of The Wireless World for full report.) The discus- 
sion was continued by Messrs. A. A. Campbell 
Swinton, H. de A. Donisthorpe, R. E. H. Carpen- 
ter. R. H. Klein, W. H. Shortt, W. Bowyer, J. H. 
Reeves, A. F. Bartle, of the Greenwich Wireless 
Society. and H.S. Pocock. Written communica- 
tions from Measrs. H. H. Burbury, A. W. Sharman, 
A. Lander, J. A. Henderson, and Marconi’s Wireless 
Telegraph Co., were also read. 

During the meeting the Past President, Mr. 
A. A. Campbell Swinton, was asked to take the chair, 
as the President had an engagement elsewhere. 

At the conclusion of the Discussion the Chairman 
announced that the following candidates, whose 
names had been balloted for by the meeting, had 
been duly elected to membership of the Society :— 

Members : Thomas A. Simpson, A. C. Bowles, 
Francis D. Acland, W. Smalley, A. Hinderlich, 
J.C. Walker, William H. Lawes, Arthur de Villiers, 
Cecil F. Wade, Herbert J. James, Archibald P. 
Welch. 

The meeting terminated at 7.55 p.m. 


It is requested that any member of the Society 
or any affihated Society not in regular receipt of 
the publications and notices issued by the Society 
should at once communicate with the Hon. 
Treasurer, Mr. L. F. Fogarty, Dene Cottage, 
Manor Way, Ruislip, Middlesex. 


North Middlesex Wireless Club. 
(Affiliated with the Wireless Society of London.) 


The seventy-third meeting of the Club, held on 
September 21st, took the form of a “ Sale of 
Members’ Surplus Stock." A large and varied 
collection of apparatus was on show, ranging from 
the early attempts of a beginner in 1912 to some 
of the latest examples of wireless work. 

Members of the Committee took it in turns to 
act as auctioneer, and a considerable amount of 
cash changed hands. It was remarkable how 
articles which their owners had come to regard as 
useless and only fit for the scrap heap, were readily 
converted into cash. At the same time there were 
a number of bargains to be had, and many members 
were able to purchase useful, and in some cases, 
valuable, instruments at a very low price. 

It is proposed to form a Junior Section of the 
Club, and further details of this will be announced 


in due course. The Secretary would be glad to hear 
of any prospective Junior members. 


Leicestershire Radio Society. 

(Affiliated. with the Wireless Society of London. ) 

A meeting of the above Society took place at 
the Vaughan Working Men's College on Monday. 
September 12th, the President, Mr. C. T. Atkinson, 
being in the chair. 

After the usual preliminary business had been 
dealt with the Secretary took the opportunity of 
pointing out the lack of enthusiasm that had been 
noticed during the last few months, &nd made it 
understood very clearly that without better co- 
operation between the members in attending 
meetings and taking à more serious interest in the 
working of the Society, the aims that had been in 
view when the Society was reformed would be 
defeated, and it would become a Society in name 
only. 

A special meeting would be called at which all 
members would be asked to give opinions and 
express wishes as regards the carrying on of useful 
work. 

Mr. C. T. Atkinson was then called on to give 
his lantern lecture on ** Aircraft and Wireless." By 
the aid of some excellent slides the whole subject 
was ably dealt with in a comprehensive manner. 
Technicalities were discussed in a manner that 
showed a thorough grasp of the subject by the 
lecturer, and several very interesting points were 
touched on, the only pity being that such an 
admirable subject lacked a full audience. Those 
that were there admitted that & really enjoyable 
evening had been spent, and each went away a 
lot more enlightened than previously. 

At the conclusion of the meeting a request was 
made by a member for the name of an offending 
station whose harmonics and fundamental are 
disturbing the whole neighbourhood by a continued 
emission of C.W. waves, night and day No one, 
however, could definitely say who it was, and the 
members would be pleased to receive information 
from someone better informed than themselves. 

Will all communications in the fature be addressed 
to the Secretary, Mr. Jos. W. Pallett. at his new 
address, 24, Glenfield Road, Leicester. 


Sunderland and District Amateur Radio 
Society. 
(A filiated with the Wireless Society of London.) 


The Society commenced their winter session on 
August 19th last, when the Chairman (Mr. Rowe) 
exhibited an ex-German trench amplifving set to 
an interested audience. After explaining the func- 
tions and uses of the set, it was mentioned how it 
might be converted to a single-valve heterodyne 
set, the -conversion of same and details of con- 
struction to be the subject of a future lecture on 
September 2nd. 

Mr. Hodgson exhibited component parts of his 
own manutacture, amongst which was a valve 


452 ` 


mt. w -e a C ‘a 


WIRELESS CLUB REPORTS 


panel embodying several convenient features for 
the purely amateur use. 

The exhibit of the evening was the A.B. vario 
tuner, for which a patent is pending. The set has 
a wavelength range from 400 to 5,000 metres. 
With this set no variable condenser is necessary. 
tuning being on the variometor principle. The 
evening concluded with a discussion on the various 
exhibits, wuestions on the vario tuner being pre- 
dominant. . 

An extensive syllabus of lectures and demon- 
strations have been arranged for the winter session, 
and it is hoped to hold a publie exhibition in the 
near future. 


Newcastle and District Amateur Wireless 
Association. 


(Affiliated with the Wireless Socicty of London). 


Club meetings have taken place regularly on . 


Thursday evenings as arrangement. Attempts to 
receive the Hague concert have met with no 
success—.due to two causes, local induction from 
lighting and power mains, also--(very much, also) — 
lifts, when working. The induction from the 
latter being as strong as signals from GCC, who is 
about 8 miles away. An extremely long earth 
lead is our chief trouble, connection being made 
to a water pipe between the 4th and 5th stories 
of the building. There is no doubt about the 
capabilities of the various sets that have been 
tried, as these have been, and are regularly suc- 
cessful at owner's homes. Meetings to continue 
for present on Thursdays. | 

Hon. Secretary, Mr. Colin Bain, 51, Grainger 
Street, Newcastle-on-'Tvne. 


Folkestone and District Wireless Society. 
(Affiliated with the Wireless Society of London.) 


Hon. Secretary, Mr. H. Alec S. Gothard, 
A.M.I.R.E., 8, Longford Terrace, Folkestone. 

The monthly general meeting of the above 
Society was held at headquarters, on Wednesday, 
September 7th, at 7.30 p.m., Mr. A. H. Ullvett, 
F.R.G.S., in the chair. 

The meeting was followed by a very interesting 
lecture, entitled ** High Speed Wireless Telegraphy 
Working," delivered by the Vice-President, Lieut. 
D. A. Butler, R.E. The lecturer who has had a 
great deal of experience in this method of WT. 
working, took great pains in making his very 
interesting subject quite clear, minutely explaining 
every detail. 

Lieut. Butler was accorded a hearty vote of 
thanks by the Chairman on behalf of all. 

A public exhibition is being arranged for the 
end of October, and any firm wishing to exhibit 
their apparatus, are reguested to communicate 
with the Hon. Secretary at theirearliest convenience. 

The following is a copy of & telegram dispatched 
by the above Society to the wireless officer of the 
Shackleton Antarctic Expedition :— 

[17 To-— | 
“The Wireless Officer, 
* Quest, 
“Shackleton Antarctic Expedition." 


** The officers and members of the Folkestone 


and District Wireless Society wish you the 
very best of luck on your adventurous voyage. 
* On behalf of the above Society. 
'" H. Alec S. GOTHARD, 
* Hon. Secretary." 


Derby Wireless Club. 

( Affiliated. with the Wireless Society of London). 

Commencing in October, the present arrangement 
of informal fortnightly meetings will be discontinued 
in favour of the following programme :— 

October : 

Wednesday, 5th. — The Technical College, 7.30 p.m., 
Mr. A. N. Lee, “ Thermionic Valves," Part I. __ 

Saturday, Sth.— Informal meeting, The Court, 
Alvaston, 7.30 p.m. 

Wednesday, 19th.—Informal meeting, The Court, 
Alvaston, 7.30 p.m. 

Saturday, 22nd.—The Court, Alvaston, 7.30 p.m., 
Mr. A. N. Lee, ‘‘ Thermionic Valves," Part II. 

November : No 

Wednesday, 2nd.—The "Technical College, 7.30 
p.m., Mr. E. F. Clark, “ Crystal and Single 
Valve Receivers," Part I. 

Saturday, 12th.— Informal meeting, The Court, 
Alvaston, 7.30 p.m. 

Wednesday, l16th.— Informal meeting, The Court, 
Alvaston, 7.30 p.m. 

Saturday, 26th.—-The Court, Alvaston, 7.30 p.m., 
Mr. F. F. Clark, “Crystal and Single Valve 
Receivers," Part Il. 

December : 

Tuesday, 6th.—Public Demonstration of Wireless 
Telephony, etc., in Lecture Theatre, Technical 
College. Particulars later. 

Saturday, 10th.---Informal meeting, The Court, 
Alvaston, 7.30 p.m. 

Wednesday, 21st.—'The Court, Alvaston, 7.30 p.m., 
Mr. E. V. R. Martin, '' Reception of Telephony." 

January : 

Wednesday 4th.—Informal meeting, The Court, 
Alvaston, 7.30 p.m. 

Saturday, l4th.— Annual General Meeting, The 
Court, Alvaston, 7.30 p.m. 

Wednesday, 18th.--Informal meeting, The Court, 
Alvaston, 7.30 p.m. 

Saturday, 2Bth.— Informal meeting, The Court, 
Alvaston, 7.30 p.m. 

The Committee will be very pleased to receive 
offers to read papers. 

Will any member having a subject for discussion 
at the Annual General Meeting, let the Secretary 
have particulars by January Ist, for inclusion in 
the Agenda. 

Hon. Secretary and Treasurer, Mr. W. Bemrose. 


Liverpool Wireless Association. 


Mr. Oswald J. Carpenter, A.M.I.RadioE., of 
The Marconi Scientific Instrument Company, 
Ltd., lectured before the Society at the Royal 
Institution, Liverpool, on September 14th, Prof. 
E. W. Marchant, D.Sc., presiding. 

Mr. Carpenter first dealt in detail with the 
technical arrangement of the Marconi standard 
3-valve amplifier for marine use, and paid special 
attention to the ingenious '' limiting " device which 
enables signals having the same wavelength to be 
separated. This is effected. by lowering the 
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saturation point of the rectifying valve until both 
the “jamming” and * jammed” signals are of 
equal intensity. Providing there is a difference 
in the amplitude or decrement of the two signals 
they can now be separated by an application of the 
following phenomena. 

A 3-electrode valve possesses rectifying properties 
either at the lower bend or saturation bend of ita 
characteristic curve, and also at a point on the 
straight portion of the curve, when the amplitude 
of the signal is sufficient to take advantage of the 
differential effect of the two bends. Signals of 
different amplitudes will therefore have the best 
rectifying point some distance apart, and for any 
particular amplitude there is a point at which 
rectification is nil. 

The lecturer next dealt with the manner in which 
the 3-valve receiver in question had been super. 
seded by one utilising a single valve having four 
electrodes, ie., a filament, plate, and two grids, 
one enclosing the other. The outer grid was 
shown connected to the positive pole of the filament 
heating battery through the high.tension battery 
and an inductance coil, telephone receivers being 
placed in the plate circuit which was attached to the 
negative pole of the filament battery. Electrons 
emitted by the filament lose their velocity and are 
altogether stopped before reaching the plate by 
reason of the falling potential gradient. Any 
small increase in electron velocity will result in a 
number of electrons reaching the plate thus produc- 
ing a current in the plate circuit, whilst a decrease’ 
in this velocity will produce no plate current. The 
plate circuit consequently delivers rectitied current. 

The electron emission from the filament will be 
modulated at radio frequency by signal currents 
impressed upon the inner grid which is attached 
to the antenns. Therefore, large currents will 
How in the outer grid circuit, which is arranged on 
the lines of the plate circuit of a 3-electrode high- 
frequency amplifying stage. If a high-frequency 
transformer be connected so that one winding is 
in the outer grid circuit and the other in the plate 
circuit, the outer grid current variations will be 
transferred to the plate circuit. The valve is 
therefore acting as an amplifier of radio frequency 
‘currents . 

If now the plate circuit be coupled back to the 
inner grid by means of an iron-core transformer 
(l/l ratio), the note-frequeney currents in the 
plate circuit will be impressed upon the inner grid 
and again amplified. 

Thus, the Marconi 4-electrode valve is able to 
amplify radio-frequency and audio-frequency cur- 
rent s and to rectify simultaneously, thus dispensing 
with the three 3-electrode valves necessary to per- 
form these operations. 

The arrangement is not suitable for self-heterodyne 
-on account of a slight tendency to howl, but this 
may be corrected by adjusting the filament tempera- 
ture. The anti-jamming feature can be applied 
to this valve by making a slight variation in the 
potential of the plate relative to the filament. 
‘This may be effected by shunting a resistance across 
the filament battery and connecting the plate 
cireuit to the regulating arm. | 

'The lecturer next dealt with the arrangement of 
33-electrode valve circuits, and showed that those 
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suitable for telegraphy were often relatively in- 
efficient when applied to the reception of telephony. 
High-frequency amplification is practically essential 
in the latter case, and various arrangements were 
discussed in detail. Graphs were drawn showing the 
relative efficiencies of transformers employing 
copper windings, resistance-wound transformers 
with linking capacities, non-inductance resistance 
couplings and tuned plate circuits. A circuit was 
shown which effected radio-frequency amplification, 
rectification and  note-frequency magnification. 
Electrostatic reaction was provided and the 
filament-grid potential was controllable. 

A 3-valve arrangement combining these features 
and consisting of a type M.18A Meceiver and a 
type M.24 Magnifier was then connected to two 
wires suspended in the lecture room.  Niton, Le 
Havre, Boulogne, North Foreland, Lands End, 
and other 600 metre stations were received with 
true spark frequency, and could be heard at a 
distance from the telephones. On the other 
wavelengths Lafayette. Nauen, Eilvese, Rome, 
Moscow, Eiffel Tower Spark and many other 
stations were audible to all in the room. 

At the conclusion of a very instructive lecture 
and demonstration Professor Marchant proposed 
that the cordial thanks of the Society be extended 
to the Marconi Scientific Instrument Company, 
Ltd., and to Mr. Carpenter for the most lucid and 
comprehensive manner in which he had dealt with 
his subjects. Dr. Richardson seconded, and the 
proposition was carried in the usual way. 

Hon. Secretary, Mr. J. Coulton, 98, Ampthill 
Road, Liverpool. 


The Wireless and Experimental Association. 
The Wireless and Experimental Association 
at the Central Hall. on Wednesday, September 14th, 


continued the adjourned discussion on the " toy " 
wireless apparatus. There was very evident 


apprehension on the part of members as to their 
liability to be upset by the ether din created by 
some child in the neighbourhood when he opened 
his Christmas stocking. Until his batteries gave 
out there was little likelihood of hearing anything 
else. The members considered the 50 yards trans- 
mission should be tested on a good crystal detector 
anda pair of 60-watt Brown receiversasa maximun, 
Mr. Foord exhibited a polarised relay made up from 
a dissected Brown receiver, which gave quite good 
results when tested with a quarter of a milliampere 
of current. 

The Association, at their meeting in the Central 
Hall, Peckham, on Wednesday, September 2]at, 
1921, discussed at length the question of the forth- 
coming Atlantic tests, and two of the menibers 
were going to do all they could to get the signals. 
The other members promised them all the assistance 
in their power. even to imposing a self-denying 
ordinance by keeping out of the aether while their 
confréres were listening. It is the irresponsible 
and unattached enthusiast whom they fear most, 
however. Mr. Kloots put a diagram on the 
blackboard, in which the three valves were con- 
nected by three separate H.T. batteries, and this 
called for a deal of comment. Mr. Voigt wanted 
to know if any substance was an insulator at a 
temperature of 200° C. For the benefit of 
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al members it was agreed to read through 
Bangay’s book on * The Valve," and discuss the 
points raised at successive meetings, so as to aug- 
ment our practical knowledge of the valve with the 
theories so lucidly set forth in the book. A sum 
of £3 was contributed for the Dutch Concert Fund. 

Hon. Secretary, Mr. Geo. Sutton, A.M.I.E.E., 
18, Melford Road, S.E.22. 


Wimbledon and District Wireless Society. 


A meeting of the above Society was held on 
Wednesday, September 21st, 1921, Mr. A. V. 
Ballhatchet in the chair. A paper entitled “ Simple 
Circuits Suitable for Short-wave Transmission and 
Reception," was given by Mr. G. W. Hale. 

Mr. Hale pointed out that it often happens that 
amateurs using single valve receivers are not 
satisfied with the results obtained, and that in 
order to improve reception they decide that they 
must use additional valves. If the maximum 
efficiency is obtained in the first valve then no 
objection can be raised to this method, but in most 
cases the highest degree of efficiency is not reached 
in the first valve, and no amount of note magnifica- 
tion will bring in signals of a really satisfactory 
strength unless they are already audible, when the 
telephones are used with the first valve alone. 
He then proceeded to enlighten the meeting as to 
how the maximum efficiency could be obtained. 
He thought that the single-circuit receiver with 
reaction coil must take a place a long way behind 
the two circuit or inductively coupled receiver, 
even though the operation of the latter is more 
complicated. This fact was especially noticeable 
on the short waves from 180 to 300 metres. Mr. 
Hale dealt with his subject in a very masterly 
manner, and everyone present were unanimous 
in the belief that the paper they had just heard was 
one which would be of great service to wireless 
amateurs generally. 

Mr. Ballhatchet, in proposing a vote of thanks, 
remarked that he was afraid that Mr. Hale had given 
them a little more than some of them could digest 
in one evening. He thought that the Society was 
very fortunate in having such a keen research 
worker in their midst. and that the most beautiful 
part of the paper just read was that no alteration 
was proposed without there being a reason assigned 
for it, and which Mr. Hale had not himself: tried. 

The vote of thanks, seconded by Mr. L. F. 
Ostler, was duly accorded. 

The next meeting of the Society takes place on 
October 22nd, when a smoking concert will be held. 
Intending members are reminded that the annual 
general meeting takes place in November, when new 
members will be enrolled. 

Particulars can be obtained of the Secretary, 
Mr. W. G. Marshall, c/o Technical] Institute, 
Wimbledon, or 48, Warren Road, Merton, S. W.19. 


The North London Wireless Association. 


At our last meeting during the period of 
enrolment for the evening classes at the 
Northern Polytechnic Institute, Holloway Road, 
the North London Wireless Association, with 
the assistance of Messrs. Auckland & Son, 
of No. 395, St. John Street, demonstrated the 
reception of speech and music by wireless. The 


apparatus, kindly loaned by Messrs. Auckland & 
Son, consisted of a single-valve receiver, covering 
wavelengths from 300 to 30,000 metres, and a 
4-valve amplifier and Brown loud-speaker, and very 
good results were obtained, the speech and music 
being easily heard all over the Physics Lecture 
Theatre, where the demonstrations took place. 

The Association’s best thanks are due to Messrs. 
Burnham & Co., of Deptford, Mr. Basil Davis, 
of Marble Arch, and Mr. Wilkinson, of Kilburn, 
who were good enough to assist by transmitting 
from their well.equipped stations, and greatly 
added to the success of the demonstrations, the 
result of which was that several additions were 
made to the Association's already long list of 
members. This Association is doing good work for 
the amateurs of North London, and holds its 
meetings every Monday evening at the Northern 
Polytechnic Institute. Particulars of membership, 
etc., may be obtained from the Hon. Secretary, 
Mr. J. W. S. Prior, c/o Superintendent, Peabody 
Buildings, Essex Road, N.l. 


Bradford-on-Avon Wireless Society. 


Hon. Secretary, Mr. H. Helps, 4, Ivy Terrace, 
Bradford-on- Avon, Wilts. . 

A meeting of the Committee of the above Society 
was held at the County Secondary School, Bradford- 
on-Avon, on Tuesday, September 20th. 

The Secretary announced that Brig.-General 
Palmer had accepted the office of Vice-President, 
and Mr. Claude Willcox, of Warminster, that of 
Consulting Engineer to the Society. 

He added that Mr. Willcox had kindly invited 
the Society to inspect his station, and to hear the 
wireless concert transmitted by the Hague (Holland), 
on Sunday. The visit was arranged for Sunday, 
September 25th, members proceeding by charabanc. 

The question of meetings having arisen, it was 
decided to set apart at least one night a week for 
Morse practice, the reading of papers and for dis- 
cussions, demonstrations, etc. The first three 
meetings will be open to the general public. when 
papers will be read by Mr. J. A. Cooper, who has 
been appointed lecturer to the Society. It is hoped 
that all interested, especially scouts and members 
of the Church Lads Brigade, will attend. 

An offer was received of other papers and of 
a demonstration of a Marconi M15 receiver. The 
Committee decided to approach the Governors 
of the Secondary School with a view to erecting an 
aerial there for such demonstrations and ex. 
perimental work generally. 

The Society is beginning to grow and the Hon. 
Secretary will be glad to receive applications for 
membership from anyone in the neighbourhood 
who is interested in wireless. 


Brighton Radio Society. 

( Affiliated with the Wireless Society of London). 

A meeting of the above Society was held at 7.30 
p.m., on September 15th, when there was a very 
good attendance. 

After the business items had been dealt with 
by the Chairman, Mr. W. E. Dingle. a verv interest- 
ing demonstration of a 3-valve receiver was given 
by Mr. C. L. Fry, junr., when Mr. A. Blackburn 
obliged by the loan of his loud. speaker. Signala 
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were heard several yards off, and the Dutch concert 
was picked up at about 8.30 p.m 

Following upon a kind offer made by Mr. C. E. 
Fry, senior, to loan his motor car for an afternoon’s 
excursion for the purpose of conducting outdoor 
experiments, & trip was made accordingly on 
Saturday afternoon, September 17th, when a party 
left Brighton at 3.0 p.m. for the Dyke, when several 
interesting experiments were conducted, which 
proved the advantages obtainable with a directional 
aerial, so far as the strength of signals was con- 
cerned. It was also found that an aerial of insulated 
wire was much more satisfactory and greatly 
eliminated statics. 

After & very enjoyable afternoon the party re- 
turned at 5.30 p.m. 

Any gentlemen interested are invited to com- 
municate with the Hon. Secretary, Mr. D. F. 
Underwood, 68, Southdown Avenue, Brighton, 
who will be pleased to furnish full particulars as to 
membership, etc. 


The Bournemouth and District Radio Club. 


At the meeting held on September 21st the chair 
was taken by Capt. Hobbs, M.C., A.M.I.R.E. The 
minutes of the previous meeting were read, together 
with the terms of agreement between the Club and 
the Y.M.C.A., all items were verified, and voted 
unanimously. 

Mr. Adams, the Secretary of the Birmingham 
Scientific Wireless Club, paid a visit, and spoke 
very highly regarding the conditions on which 
the Bournemouth Club was formed. He assured 
the meeting that the conditions as agreed to between 
the Club and the Y.M.C.A. were absolutely ideal, 
in fact he knew of nothing to equal it, as besides 
the wireless side of the questions, each member 
‘could enjoy the full privileges of the Y.M.C.A. 
The Chairman of the Bournemouth Club, in return 
for the very kind greetings conveyed by Mr. Adams 
from the Birmingham Club, asked him to take back 
with him the very hearty greetings of the 
Bournemouth and District Radio Club, and on 
behalf of all present to assure any of his members 
of a very hearty welcome to our gatherings at any 
time when they may be in Bournemouth. 

Mr. Riceman spoke a few words of assurance 
that our Club-room would be ready for our opening 
meeting on October 5th, when Capt. Hobbs will 
give & display of messages being automatically 
printed from reception on an indoor aerial. 

The Chairman then brought forward an offer 
of some apparatus at a very reasonable figure, 
such as the Club would require. It was proposed, 
seconded, and carried that the goods under question 
be procured. 

Capt. Hobbs promised to give the Club a necessary 
tuning coil, and Mr. Dyke also promised a tapping 
key ; several members paid a year's membership. 
Altogether a most interesting evening was spent. 
Arrangements are being made for female members 
and male members whose age brings them under 
the Y.M.C.A. rules. 

Full particulars regarding memberships, fees, 
etc., may be obtained from the Secretary, Mr. 
T. H. Dyke, Hon. Secretary, 2, Iris Road, 
Winton. 
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The Working Men's College Wireless Club. 


On Monday, September 12th, the first annual 
general meeting of the above Club was held at the 
College, in Crowndale Road, N.W.1, at which the 
general business was discussed and arrangemente 
made for the continued activity of the Club during 
the coming session. The Club was formed early 
in the summer and has at present about 20 members. 
Since forming, buzzer classes have been held on 
Monday and Thursday evenings, with the result 
that a receiving speed has been attained by several 
members. The buzzer classes will continue on 
Mondays and Thursdays for the present, but it is 
hoped later to spread them over several evenings 
in the week. The Club has been fortunate enough 
recently to get hold of a Mark III short-wave, also 
long-wave tuner, and 3-valve note amplifier, 
which have been attached to a temporary aerial 
by members, and are giving excellent results. It 
is proposed during the winter to hold lectures 
on wireless, and to give a display at the College 
on Founders’ Day (October 29th) The Club 
would welcome new members, who would also have 
the use of a well-equipped laboratory. The fee 
has been fixed for the coming year at the moderate 
sum of 5s. Prospective members must first 
become members of. the College itself, by joining 
any one of the classes shown in the prospectus 
(sent on application). The Committee would be 


_very glad to hear from any gentlemen who have 


the facilities, and would care to send out a wireless 
musical entertainment at a fixed time on October 
20th, 1921, for the benefit of visitors to the College 
on Founders Day. 

Hon. Secretary, Mr. W. F. Matt. c/o Working 
Men's College, Crowndale Road, N.W.]. 


Stoke-on-Trent Wireless and Experimental 
Society. 

On August 28th, the Stoke-on-Trent Wireless 
and Experimental Society had an enjoyable 
outing to Wickestone Rocks. Biddulph Moor. 
The Society holding a permit for a portable set, 


Some members of the Stoke-on-Trent Wireless and 
Experimental Society at the outsag on Aug. 28th. 


members were able to take with them their apparatus: 
for reception. Early in the afternoon a member, 
Mr. Gaskell, was able to get the Dutch Concert. on 
his set, a Burndept Ultra III, the music being 
heard by all the members quite distinctly and 
greatly appreciated. Early ‘in October we are 
hoping to hold a demonstration, which will be the 
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PRICES: 5 point 4 way .. 12/6 
5 point 6 way .. 14/- 


Extra '' points "' and ‘‘ ways" to order. 


COMBINATION SWITCH 
TYPES 20 and 30 


The Switch illustrated is of almost universal 
application. Itis soundly constructed and may 
be applied to an almost unlimited number of 
purposes. The five pairs of Phosphor Bronze 
springs are provided with silver rivets which are 
brought into contact by screwheads which may 
be inserted in the rotating barrel at any desired 
point in any of the four ' ways." A “ clicking" 
device is incorporated. 

Note that the sequence and combinations can 
be altered as desired. 


Test cts potential uses by a few diagrams. 


INTERVALVE REACTANCE CAPACITY COUPLING 


(140-700 M. and 550 M. UPWARDS) 


TYPES L and H 


The Reactance Capacity Coupling, illus- 
trated, has gained immediate popularity by 
virtue of its excellent performance and 
workmanship. 

Supplied in two ranges it covers all 
requirements and is confidently recom- 
mended. 

The higher range covers the longest 
wavelengths used at only slightly reduced 
efficiency. 


As a result of the unexpectedly large 
response to my advertisement in a previous 
issue, particularly in relation to TELEPHONE 
TRANSFORMERS, I have produced a modified 
design of the latter which, without 
sacrificing efficiency, can be produced at a 
low figure. 

SPECIFICATION. 
Core: Swedish Charcoal Iron Wire. Winding : 
4,000 primary turns, 400 or 800 secondary turns. 
Boxes: Plain wood, black varnished. Tops: 
Ebonite, engraved title, fitted four plated terminals. 
Ratio: 5/1 or 1o/t. 


Price 15/- each. 


Direct from the Manufacturer : 
B. HESKETH, 
High Street, Chalvey, 


Slough. 


". —— 4 
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| 
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fing vanow opinum vanes Price 37/6 each 5; 


Or from the London Agents : 
Messrs. F. O. READ & CO. 
14, Gt. Queen Street, 
Kingsway, W,C.2 


RELMAG « SUPER RELM LATHES 


(Just the thing for the Wireless Enthusiast) 
Strong, well designed, and above all—Accurate 
4i" CENTRES, BACK CEAR., SCREWCUTTINC. ETC 

We are at present offering these well- 
known machines at reduced prices. 
DELIVERY FROM STOCK. 
INSPECTION INVITED. 


CHELTENHAM LATHE WORKS 


86 ACRE LANE, BRIXTON 
PHONE BRIXTON 2001. LONDON, S.W.2 


Please mention the Wireless World 


Valve Accumulators «CYCLUX" 


The Self - Generating Glectric 
Lighting Set for Cycles. 
ALL BRITISH, PATENT No. 148,600 


The most efficient & best constructed set made 
— ~ i GENERATOR. 


| Polished aluminium case 
' with adjustable ball bear- 
_ ings, no brushes, silent and 
easy running 


FRONT LAMP 
AND BRACKET. 
Of aluminium, fitted with 
_ parabolic reflector. 
REAR LAMP AND 
‘BRACKET. 


~ Of aluminium. 


TWIN FLEXIBLE 


6 volts 30 amps. 


Price £1 each post free. 


Description—3 cells, each with 5 plates, in strong 
celluloid case, and non-corrosive terminals. 


Exceptionally well made. 


WATES BROS. 


| LEADS WITH PLUG 
CONNECTIONS. 
Of simple construction, no 
| complex mechanism to get 
out of order. 


Driven by & non-slipping 


rubber pulley from the 
wheel rim. 


Bulb-holders fitted with 
spring contacts to prevent 
disconnection from 
vibration. 


THE SET COMPLETE 
Packed ready for post with’ all necessary fittings. 
Money Returned if unsatisfactory. 
| Apply to Sole Manufacturers : 


S. G. BROWN, Ltd., 


Makers of the well-known “ BROWN" Radio 'Phones. 


Victoria Road, North Acton, W.3 


" Sidbrownix, London." Telephone : Chiswick 1469 


Retail Branch: - - 6 HIGH STREET, BLOOMSBURY, W.C.? 
Offices: 132 CHARIN3 CROSS ROAD, W.C.2. (Gerrard 676.) 


NEW AND TESTED 


“R” TYPE VALVES 


Price 10/6 post free 
British " R.M.R." Valves . 20/- 


Registered 4d. extra. Calle:s get them Cheaper. 


Ebonite Valveholders - 2/- & 2/6 


RUSSELL AND SHAW, 
38, Great James St, Bedford Row, W.C.1 


From Holborn through Brownlow Street, of Hand Court Telegrams : 


WIRELESS CONSTRUCTIONAL PARTS — EASY TO ASSEMBLE 


The ‘‘ Simplex °’ Cabinet Valve Set, 500 to 5,000 metres. Short Wave H.F " 10/6 12 6 
Receives Paris and Horsea on Indoor Aerial .. ja $1 Piate Variable Condenser Pi 2l - 
Set of Parts to assemble yourself .. 70/- Valve Holder and Filament Resistance on Ebonite 7.6 
Our Famous Atlantic 2-valve Receiver, 600 to 8, 000 metres. Panels with 3 Valve Holders 5- 
Good results on Indoor Aerials .. 145/- Switch Arm and Bush, Complete 29 
Set of Parts and Instructions to make onc yourself. 'Every- Grid Leak and Cond : a oe 46 
thing ready drilled and easy to assemble ; 100;- Anode Resistance j Condenser 76 
Note Magnifier Panels, A, comprising an ebonite 5 Plate Variable Condensers . i 76 
panel fitted L.F. transformer, valve holder and filament Miniature Switch Panels, 20-point 76 
resistance. One or any number of these unique panels Miniature Switch Arms, 1-in. Radius 16 
may be connected to the telephone terminals of any Series Parallel Switch, on Ebonite 76 


receiving set and will magnify signals enormously. ' Acta " Honeycomb Coils, 200 to 600 metres. 36, 400 to 1,200 


Grand for receiving telephony. Price .. 38.6 
: metres, 4,6, 3,000 to 10,000 metres, 7/6, etc., etc. 
A "UNDO" Set of Super-slab Inductances, 200 to 12/6 Silk-covered Wires, per lb.. No. 24, 8/-, No. 26, 9.-, No. 28, 10 -, 
Ex-R.A.F.-Low-trequenoy Transformers .. |. ~ .. 176 No 321£- No. 36 16:8, No. 40, 27:6, etc.. etc. 


“HOW TO MAKE WIRELESS RECEIVERS AND AMPLIFIERS.” SEE OUR BARGAIN LIST FREE. 
AMATEUR SUPPLIES ASSOCIATION, 134, Coteford St., Tooting, London, 8.W.17 
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WIRELESS CLUB REPORTS 


first to be held in the Potteries, and we hope not 
the last. Anyone interested should communicate 
with the Secretary, Mr. F. ¥. Jones, 360, Cobridge 
Road, Hanley. 
Huddersfield Wireless Society (Y.M.C.A.) 
The above Society is about to re-open for the 
coming winter session. The Hon. Secretary will 
be glad to hear from all old and new members 
also those persons who are desirous of joining the 
Society. Will all persons interested kindly com- 
municate with the Secretary, Mr. F. Simpson, 
25, Bk. Colne Street, Aspley, Huddersfield. 
Wireless Society for Southwark and District. 
Will all interested in the above kindly com- 
municate with Mr. René Stone, 178, Walworth 
Road, Walworth, S.E.17. Beginners invited. 
Radio Society for Highgate and District. 
As there seems to be many wireless enthusiasts 
in Highgate, and as a Club in the immediate 
district has been a long-felt want, it has been 
suggested that all interested should write to 
Mr. L. R. Rowlands, 25, Cholmeley Park, Highgate, 
N.6, so that a preliminary meeting might be 
arranged. 


CORRESPONDENCE 


To the Editor of THE WiRELESS WORLD. 

Sir,—May I be allowed to add an afterword to 
my letter, which appeared in your issue of September 
3rd, re “ Tuning of H.F. Transformers." It would 
appear from further experiments which I have 
carried out, that tlie results obtained are equal, 
whether the tuning condenser is in parallel with the 
transformer primary, or secondary. It seems to be 
a fact, also, that the condenser, when in either 
position, does actually tune both primary and 
secondary circuits simultaneously ; owing, no doubt, 
to the capacity between the transformer windings. 
This statement seems to be proved by the following 
results, obtained experimentally. Signals received 
are precisely the same whichever circuit has the 
condenser in shunt; also the capacity required is 
of the same value to tune transformer to a given 
frequency. If each circuit has a condenser, signals 
are still of the same strength, and the sum of the 
capacities of the two condensers will equal the 
capacity of the one condenser (used in the first ex- 
periment) when the transformer is tuned to the same 
frequency. No variation of signal strength can be 
noticed in the second experiment, whatever the 
relative values of the two capacities, provided the 
sum of their values is constant (as stated above). 

T. S. SKEET. 
Leicester. 
September 9th, 1921. 


To the Editor of THE WIRELESS WORLD. 

SiR,—I am asked by the Committee of the 
Stockport Wireless Society to write to you in 
support of the Leicester Society's movement to 
institute a programme of concerts from a British 
source. 

It seems so strange that concerts addressed to 
British amateurs should be transmitted from the 
continent. Moreover, owing to the comparatively 


low power used, a deal of difficulty is experienced in 

the North of England in obtaining audible signals 

through jamming and valve howls. ED. 

We are sure that if arrangements could be made 

to broadcast concerts from a central station such as 

Leafield, the result would be a fillip to the wireless 

instrument trade that would amply repay the cost 
of transmission. 

R. H. JacksoN, 
Hon. Secretary, ? 
The Stockport Wireless Society. 


OBITUARY 

The death, as a result of a railway accident, 
occurred on September 19th, of Colonel Thomas 
Thomassen Heftye, Director-General of Telegraphs, 
Norway. Except for a brief interval during which 
he held the position of Minister of Defence, Colonel 
Heftye has been Director-General of Telegraphs 
since 1905, and has been responsible for the develop- 
ment of wireless telegraphy in Norway. Realising 


The late Colonel T. Thomassen Heftye. 


from the first the importance of wireless telegraphy 
to his country, he exerted all his efforts in that 
direction, and was successful in establishing a 
national system for Norway. 
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QUESTIONS AND ANSWERS 


NOTE—T his section of the magazine is placed at the disposal of all readers who wish to receive advice and 
tnformation on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules.—(1) Questions should be numbered and written on one side of the 
paper only, and should not exceed four in number. (2) Queries should be clear and concise. (3)Before sending 


in their 


questions readers are advised to search recent numbere to see whether the same queries have not been 


dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) All queries must 
be accompanied by the full name and address of the sender, which is for reference, not for publication. Queries 


will be answered under the initials and town of the correspondent, or, if so desi 


red, under a ‘‘ nom de plume." 


(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. 


NOVICE (Wimbledon).— (1) and (2) Either of 
these connections will spoil the results obtained, 
and should be avoided if possible. Shorten the 
aerial and earth leads as much as possible, and 
do not run them near or parallel to other wires 
or to each other. 

(3) We have no personal experience of the 
quality of the set referred to, but if reasonably 
well designed it should be of quite good type for 
a@ beginner's use. 

» (4) No, certainly do not use lead-covered wire 
for leading in wires. 

AMATEUR (Cumberland).—(1) and (2) See 
Fig. 1 fora circuit to convert an amateur mechanic 
crystal set. It will be best to keep the primary 
and secondary coils as made in the set and cut 
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Fig. 1. 


out the end of the primary former farthest from 
the secondary to admit the reaction coil. Make 
the reaetion coil as large in diameter as possible, 
and wind it with several inches of No. 28. 

R.H.A. (Roehampton).— (1) 
six foils with overlap of 6 by 2 cms. 

(2) Possibly Nantes and Nauen, but only 
weakly. There are only a few spark stations now 
working in Europe on 3,000 to 5,000 ms. Adapt 
your set for a single valve with reaction for C.W. 

(3) Try the circuit shown in Fig. 9, page 368, of 
the issue for September 3rd. 

(4) They should be left open. 

B.D.H. (Headingly).— (1), (2) and (4) For a 
beginner single layer cylindrical coils will be the 


Approximately 


most suitable for both A.T.]. and reaction. They 
should be so mounted that one—usually the 
reaction—can slide in and out of the other. 

(3) A good rule is to make the inductance of 
the reaction coil about half the inductance of 
the A.T.I. 

EDGBASTONIAN (Birmingham).—(1) See 
Fig. 3, page 277, of the issue for July 23rd for a 
suitable diagram. 

(2) The aerial wire is too thin; use No. 18 
gauge. 

(3) For & crystal set the aerial cannot be made 
too high. 

[Please note that your letter to us was unstamped.] 

G.J.S. (Bures).—(1) If possible use the maxi- 
mum length allowed —100 ’ single wire; otherwise, 
use & twin-wire aeria]. 

(2) Make it as high and as long as possible in 
conformity with the regulation lengths. 

(3) It would seem to be all lead-in. 
lead-in as high as possible, and try it. 

(4) Yes. It will pick up signals, whether insu- 
lated or not. 

C.S.A. (Edinburgh).—(1) About 4,500 ms. 

(2) Wind single layer with No. 30. . 

(3) Reactance coil need not be ratatable, but 
should be capable of sliding inside the A.T.I.. as 
the exact position required varies with circumstances 
and must always be obtained for good results. 

(4) Yes. 

C.J.F. (Stafford).—-(1) Arrangement of coupling 
coil in parallel with A.T.I. is wrong. Couple the 
reaction coil either with the A.T.I.. or with a coil 
in series with it. Reaction coil should be on the 
other side of the telephones.  A.T.C. should be 


Keep the 


. above the A.T.I. 


(2) H.F. amplification will give somewhat better 
results than L.F., but will be more trouble to 
design. Your present coil is of L.F. type, but 
should be increased to about double its present 
resistance. Secondary can be 6,000 ohms of the 
wire submitted, which is .No. 40. 

(3) Consult any of the receiver and amplifier 
diagrams recently published, as the alterations 
necessary will differ with different types of ampli- 
fier. 

(4) R valves will do; filament volts 6, and 
H.T. about 70. | 

TIME SIGNALS (Worksop).—(1) For the 
11.30 or scientific signals, see reply to R.C.M.R. 
(Eastbourne), on page 367 of August 6th issue. 

(2) Full interpretation of the 11.49 signals is 
too lengthy to give here; it will probably be 
sufficient for your purpose to know that— 

(a) First dot commences at 11.44 ; 
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(b) The last D finishes at 11 hrs. 46 mins, 55 s. ; 

(c) The dot immediately after this is 11 hrs. 47 
mins. ; 

(d)The last six finishes at 11 hrs. 48 mins. 
05 secs. : 

(2) The final dot is at 11 hrs. 49 mins. 

A.S. (Stourbridge).—-(1) Set is O.K., except 
that we should prefer to place the A.T.C. on the 
earth side of the coupling coil. Also interchange 
your condensers. 

(2) Spark and telephony, but not C.W. 

(3) About 6,000 ms., but you will find no stations 
to listen to in the upper part of the range. 

(4) O.K. 

S.S. (New Shildon).—(1) Yes. 

(2) With skilful construction and handling the 
circuit you sketch should give the best results. 

(3) About 5” by 4", wound with No. 28. 

(4) Tappings are hardly necessary, but you can 
put two or three if you like. There is no need to 
tune the reactance coil by means of & condenser. 

H.G.L. (London, S.W.).— The switch A on your 
set is quite useless, as the lower position has no 
advantages over, and is definitely worse than the 
upper, which may be made a permanent connec- 
tion. 

(1) About 4,500 and 100 ohms. 

(2) 0-0004 mfds. 

(3) 0:002 mfds. 

(4) We cannot say, as the sample of wire 
referred to has not come to hand. Range will be 
&bout 3,000 ms., if No. 24 wire is used. 

J.S. (Taunton).—The time signals referred to 
are the scientific or astronomical signale. After the 
time signals the actual times of the first and last 
dots of the series are signalled by means of a code. 
for which see reply to R.C.M.R. (Eastbourne), on 
page 367 of the August 6th issue. 

C.M.R. (Clayton Bridge).— (1) For the Hague 
concerts use the A.T.I. and A.T.C. in series. Do 


Fig. 2. 


not have a separate slider for the grid; connect it 
to the topend of the A. T.I. With careful adjustment 
you may just get the concert. Another valve 
would greatly improve results. 

(2) Tuner will be suitable, except No. 36 is too 
fine for the A.T.I. 

(3) Connect several slabs in series, noting that 
the current flows in the same direction round each 
slab. Use several slabs for both A.T.I. and the 
reaction coil. Adjust reaction by altering the 
positions of the coils. 

(4) We should prefer the outside one. 

A.E.W. Clubmoor).—We regret that we have 
no detailed information on the constants of this 
tuner. It could only be used with a valve as a 
detector unless considerable structural alterations 
are made, as for the introduction of a reaction 
coil. 

L.G. (Weston-super-Mare).—(1) No. 22, 
6,750 ms. singly, and No. 24, 8,600 ms. singly. 
Approximately 12,000 ms. with the two coils in 
series and the condenser across both. 

(2) It will be only just audible. 

(3) Try the circuit of Fig. 2 without a crystal. 
Wind the intervalve transformer for a best wave- 
length of 1,000 ms. 

(4) For a V.24, 24 to 40 volts. 
60 volts, according to the make. 

F.H. (Hammersmith).— (1) 
arrangement. 

(2) Yes. 

(3) Yes, and there should be a condenser across 
the anode winding of the first intervalve trans- 
former. 

(4) Yes. | ; 

R.G.T. (Fulham).--Unless the reaction coil 
has been carefully proportioned it will be difficult 
to obtain the best reaction coupling with the fixed 
coil, as described. It will probably be much better 
to make a sliding coil set. Thirty-two tappings 
on a 10” A.T.I. are quite unnecessary with a 
variable condenser; 8 to 10 would be ample. 
The normal R valve is of hard type, though 
admittedly not as hard as some others, as, for 
instance, the B valve. 

E. RN. W. (Merioneth).— (1) Provided that & 
good aerial is used, signals should be received. 
No. 28 is too fine for an A.T.l. for a set of this 
type. Use No. 22 or 24. 

(2) About 2,000 ms. if wound with No. 28, and 
1,500 ms. when A.T.I. is of No. 24. 

(3) No mention is made of the material between 
the tubes. Owing to the thickness of the dielectric 
the capacity will be very small, almost certainly 
less than 0-0001 mfds. 

R.G.L. (High Wycombe).— (1) 600 to 5,000 
ms. 

(2) Reaction coil 4” by 8”, wound full of No. 28. 
Arrange to slide it in and out of the A.T.I. 

(3) Short wave A.T.I., 200 to 1,400 ms., 4” in 
diameter and 6” long, full of No. 24. 

(4) Reaction coil 3" diameter and 5' long, 
wound full of No. 28. 

H.C.R. (Colwyn Bay).—(1) The circuit is 
wrongly connected. Connect as in Fig. 5, page 218, 
of June 25th issue. The set should receive ships 
and the 600 ms. coast stations. As you do not 


For an R.40 to 


Yes, a good 
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give windings, we cannot say whether you will 
be able to get such stations as FL. 

(2) Carborundum steel, with à potentiometer, or 
zincite-bornite, without & potentiometer. 

(3) There is no book other than the Year Book, 
published at 21s., which gives a complete list of 
call signs. 

E.G.R. (Westminster).— (1) 6,500 ms. 

(2) No, the CRR circuit is much the better of 
the two, as it is essentially a 2-circuit auto- 
coupled receiver, while yours is a single circuit 
receiver. Moreover, the CRR circuit allows better 
capacity-inductance ratios to be used. 

(3) No, the wire is too fine; but to get the 
range with thicker wire a former of much larger 
diameter will be required. 

(4) Carborundum is more stable. Zincite-bornite 
is more sensitive, but it is more easily thrown out 
of adjustment. 

H.L. (Wolverton).—(1) The inductance A is an 
ordinary variable one for varying the wavelength 
of the aerial circuit. No reaction coil is shown in 
the diagram mentioned, but one can be connected 
in the circuit, between the &node and the tele- 
phone transformer, if desired. It should mag- 
netically couple into the grid inductance A. 

(2) For an amateur set the aerial condenser 
should not have a greater maximum capacity 
than 0-001 mfds. 

(3) This is obviously a telephone transformer. 
An intervalve transformer would be shown in the 
circuit between two valves. 

(4) Triode is a name given to valves by Dr. 
Eccles. A soft valve is one in which evacuation is 
not carried to the extreme limit, a very small 
amount of gas being allowed to remain in the 
tube. The principle of action is then slightly 
different and the valves are more sensitive but 
less stable than the hard type. 

W.H.R. (Tooting).—(1) and (2) If the coupling 
between the plate and grid coils is sufficiently 
tight and the connection to the plate coil the right 
way round, the set will be self-heterodyning, in 
which case it will be suitable for C.W. reception. 
For spark and telephony it should be almost but 
not quite oscillating. 

(3) For wavelength calculation the diameter of 
the formers should be given in order that the 
inductance may be calculated. 

(4) An R valve, which is not of a soft type, will 
be quite suitable. 

MATRICULANT (Stepney).— (1) A single 
wire aerial: total length of aerial, including down 
lead, 100 feet. Double wire aerial: total length 
of wire, 140 feet. 

(2) Yes. 

(3) No effect except to assist it to increase the 
wavelength of the aerial circuit. 

(4) About 6 oz. 

G.H.I. (Leyton).—(1) Inductance, 18,500 mhys ; 
wavelength, 3,600 ms. 

(2) Mark III A.T.C., 0:0015 mfds. Wavelength 
in parallel, 10,000 ms ; in series with aerial and 
inductance, 3,600 ms. 

(3) Inductance, 30,000 mhys.; wavelength in 
series with aerial, 4,500 ms. Coils 1 and 3 joined 
in series together, and with the aerial will give a 
maximum wavelength of 6,000 ms. 
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H.R.T. (Holloway).—Connect a reaction coil in 
the anode circuit of the valve and couple it with 
the secondary inductance. The single wire aerial 
will give better results if you can raise the height 
at the 10-foot end. The secondary condenser has 
too big capacity; it tunes the secondary to 7,000 
ms., whereas the aerial only goes up to 3,000 ms. 
Use & grid leak of about 2 megohms between the 
grid and the negative filament. The telephones are 
fairly good, but you will probably get better 
results with 120 telephones and a good transformer. 

R.P. (Greenwich).—(1) With condenser in 
series, à minimum of 300 and a maximum of 3,500 
ms., approximately. With the condenser in parallel, 
a maximum of approximately 8,000 ms. 

(2) It does not much matter. Presspahn less 
than 4, inch thick, should be used. 

(3) The number of coils required for reaction 
will vary according to the amount of A.T.I. in use. 
Six coils should be sufficient for the whole range. 

F.A.A.B. (Romiley).—(1) The amplifier in 
question can be used with a frame, but signals will 
not be very strong with only two valves. Use & 
3 or 4 feet frame. With a frame aerial, its winding, 
with possibly a loading inductance, will be joined 
across the terminals of the tuning condenser. The 
grid and filament of the first valve will also be put 
across this condenser. 

(2) The size of the formers will depend upon the 
wavelength range desired and the capacity of the 
tuning condensers. They might be made 12” long 
and 6" diameter for the outer former, and the same 
length with 5” diameter for the inner for a fairly 
short range set. 

(3) Make four or five tappings to the inner coil, 
and fit a slide to the outer coil. 

(4) The diagram shows HR telephones, but 
LR telephones with a transformer may be used. 
The same dimensions probably will do for both 
amplifiers. 


A CORRECTION. 


C.N. (South Norwood).—Apologies for the 
incorrect information supplied you in last issue. 

The interrogative form of QRU is rendered un- 
necessary through the introduction of QTC ** Have 
you (something) (anything) to communicate ? "' 
Answer. “I have something to communicate.” 
or “I have message (s) for P 


SHARE MARKET REPORT. 


The past fortnight shows & slight decrease in 
prices of Marconi shares. 


Prices as we go to press, October 6th, nre :— 
Marconi Ordinary .. .. .. £1 12 6 


3 Preference ws . £l 12 6 
T Inter. Marine... .. £1 1 3 
E Canadian RE se 6 0 


Radio Corporation of America :— 


Ordinary .. .. .. .. 11 
Preference .. .. .. .. 9 


oe 
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BURNHAM & CO. 


THE BURNDEPT lll. 


(Patent applied for) 
As supplied to Air Ministry 


THE BURNDEPT III Ultra RECEIVER 


Details of this Receiver and all our 
Wireless Equipment and Accessories are 
given in our Complete Illustrated Catalogue 
which will be sent you upon request. Set 
Burndept Coils (Patented) covering all 
Wavelengths £6 10 0. Coil Mounting 
fitted to set £2. 


THE *BURNDEPT" C.W. TRANSMITTER 
FOR TELEPHONY AND TELEGRAPHY 


This set can be used up to 50 watts input at 
1500 volts. With 10 watts 600 volts it has a 
minimum radius of 100 miles C.W. 50 
miles speech which can be considerably 
exceeded under favourable circumstances— 
at 30 watts speech has been received loudly 
on a Burndept III. Receiver at a distance of 
150 miles—owing to a carefully designed 
system of modulation, speech articulation is 
perfect. Will give specially good results 
with 200 volts using ordinary dry cells. 


ESTIMATES GIVEN FOR THE ERECTION OF COMPLETE STATIONS — WITH GUARANTEED 
RESULTS — USING ABOVE EQUIPMENT - COMPLETE INSTALLATIONS WITH FULL 
INSTRUCTIONS FOR ERECTION CAN BE SUPPLIED IN A FEW DAYS FROM RECEIPT OF ORDER 


COLONIAL AND FOREIGN 


NOTE TO MANCHESTER READERS. —Stocks of our Apparatus 


are held at our Offices 


LONDON 


4, CORPORATION STREET 


—— (———————————— ee 


DEPTFORD 
LONDON, S.E. 8 


MANUFACTURERS OF WIRELESS APPARATUS 
Burndept Transmitting and Receiving Equipment 


THE BURNDEPT C.W. 
TRANSMITTER 


19, HAND COURT, HIGH HOLBORN, W.C. 


WESTON 
GALVANOMETER 
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FoRTNIGHTLY 


A SEPARATE HETERODYNE’ FOR SHORT 
WAVE WORK 


AN INSTRUMENT WHICH CAN BE USED FOR THE TRANSATLANTIC 
TESTS 


By Puirre R. Coursey, B.Sc., F.Inst.P., A.M.I.E.E. 


N the last article on Short Wave Reception, 

reference was made to the necessity for the 
use of a separate heterodyne when receiving. 
Although the loss of signal strength by not 
doing so is negligible at a wavelength of 
200 metres, the very undesirable heterodyne 
radiation that otherwise takes place renders 
Imperative the use of a separate oscillating 
unit in any such test as the forthcoming 
transatlantic transmissions of the American 
Radio Relay League, during which many 
experimental stations on this side will be 
listening-in simultaneously on the same 
wavelength. 

The mere employment of a separate 
heterodyne unit, however, is not of itself 
sufficient unless proper precautions are taken 
in its use. For instance, in many receiving 
stations direct coupling between the aerial 
circuit and the heterodyne is used, with the 
result that on short wavelengths the radiation 
from the aerial is practically as strong as 
if an autodyne receiver were employed. 
The conditions are slightly improved if the 
heterodyne is coupled to the secondary 
circuit of a loose-coupled receiving tuner, 
but for short waves the improvement is not 
great, because the heterodyne has to be so 
slightly detuned from the frequency of the 


incoming signal in order to keep the beat 


note frequency within the audible limits 
that to all intents and purposes the heterodyne 
and the aerial are in tune, as regard the 
transfer of energy between them. On long 
wavelengths the much larger frequency 
difference between the two circuits, limits 
very considerably this transfer of energy, 
so that the heterodvne radiation is reduced bv 
this method. 

For 180 or 200 metre reception then, we 
must look for some other means of reducing 
the radiation when receiving ‘The most 
practicable method is to keep the separate 
heterodyne unit as far away as possible from 
the aerial circuit, and also from the tuned 
secondary circuit coupled to the aerial, and 
to couple it on to some other part of the 
receiving circuit, so that there is at least. one 
valve between the aerial and the part of the 
circuit to which the heterodyne is coupled. 
One possibility is indicated in Fig. 1 for the 
case of a 4-stage radio-frequency tuned 
impedance-capacity coupled ampliter and 
detector. This receiver consists of the usual 
aerial circuit A L, C, E, and secondary 
circuit L.C, tuned to the incoming signal. 
The first four valves are arranged as radio 
frequency amplifiers, and have impedance 
coils L; L, L; and Lg in their plate circuits 
which are capable of being tuned to the 
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frequency of the signals, either by being 
made on the variometer principle, or by having 
small variable condensers (not exceeding, 
say, 0-00025 microfarad maximum each) 


Fig. 1. 


shunted across the fixed coils. The coupling 
between the valves is provided by the inter- 
valve coupling condensers C} C, C; and Ce 


the grid leaks R and R’ being added to 
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maintain the grids of the valves at the proper 
working potential. It may be noted that 
all these grid leaks with the exception of 
R’ belonging to the detecting valve, are con- 


Tuned 4-valve capacity coupled Am plificr and Detector with separate heterodyne. 


Fig. 2. Alternative arrangement of H.T. battery 
connections in Fig. 1. 


nected to a common potentiometer P, so 
that the working potential of the grids of all 
the amplifying valves can be controlled. 
Similar control of the grid potential of the 
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Fig. 4. Drilling diagram for Ebonite top of Instrument. 
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detecting valve is not usually so necessary 
if the proper grid condenser C, and leak 
R' are chosen, and the temperature of the 
valve filament is capable of adjustment by a 
separate filament resistance. C is the large 
blocking condenser across the H.T. battery, 
the need for which was emphasised in the 
last article. 

Since it is generally desirable to use different 
valves for the amplifying and for the detecting 
stages, it is often necessary to employ different 
H.T. battery voltages for these two cases. 
This can be done, even when using a common 
H.T. battery, by providing separate tapping 
connections for the amplifying and detecting 
valves. Such an arrangement is shown in 
Fig. 2, which represents merely the right- 
hand part of Fig. 1, with the necessary 
alterations. “The H.T. tapping connections 
for the amplifying and detecting valves are 
designated by X and Y respectively, the 
arrowheads indicating the adjustability of 
the points of connection to the H.T. battery. 

Reverting to Fig. 1, the separate heterodyne 
unit is shown at H, and consists of an ordinary 
3-electrode valve, provided with an oscillatory 
circuit, L, C, (the condenser C, being 
variable), and a grid reaction coil L,. The 
usual H.T. and tlament batteries are, of 
course, necessary. ‘The whole unit including 
the batteries may often with advantage be 
enclosed in a copper box to screen it from 
affecting the other circuits except where 
required, and a coupling circuit L'L, consisting 
of small coils having one or two turns onlv, 
brought out to enable the heterodyne E. M.F. 
to be introduced into the circuit of the 
amplifier only where required. The coupling 
between L and L, is variable tn order to 
adjust the effective strength of the heterodyne. 

If the amplifying valves are maintained 
from self-oscillation such an arrangement 
as that just described will contine most of 
the heterodyne current to the detecting 
valve, and prevent it from passing back to the 
aerial circuit. The heterodyne unit must, 
of course, be kept as far away from the aerial 
circuit connections as possible, and used 
near the detector end of the amplifier. 
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A convenient heterodyne unit for use in 
200-metre reception, such as required for 
the arrangements outlined above, may be 
constructed in the following manner. ‘This 
instrument will also be found very suitable 
in connection with the ordinary 180 metre 
communications licensed by the Post Office 
in this country. “The anode and grid coils 
may be wound on the same former, closely 
dca: to each other, as indicated in Fig. 3, 

which G represents the grid coil and A 
ee anode reaction coil. If the diameter 
of the winding former—which may be a waxed 
cardboard, or an ebonite tube—is 24 ins., and its 
length 3 ins. as shown, the grid coil G should 
have 28 turns of No. 208. W.G., D.C.C. copper 
wire, wound with the turns touching so as 
to occupy a length of 145, ins. A space of 
lin. is left between the windings, and the 
anode coil A of 17 turns then put on, using 
the same wire. A variable condenser, having 
a maximum value of approximately 0-00025 
microfarads is used for tuning purposes, and 
should be connected across the grid coil G. 
For convenience the whole instrument may 
be mounted in a wooden box, with an 
ebonite top on which the valve holder, and 
the terminals for the H. T. and L.T. batteries 
are mounted. Convenient dimensions are 
indicated in Fig. 4, which also gives the 
positions of holes for drilling. This ebonite 
top should be ,%,in. to } in. thick. 

The outside dimensions of the box are 
9$ ins. by 6 ins. by 4} ins. deep, and it is 
constructed of wood } in. thick. Any 
convenient wood may be used, although, of 
course, the appearance of the instrument is 
improved by using a hard wood such as 


mahogany or teak. 


The ebonite top is fastened in place with 
4 in. brass screws (size No. 4), using the outer 
holes, marked in Fig. 4. "These are shown 
as 21 In. diameter, and are suitable for No. 4 
countersunk or raised head brass screws. 
They should be countersunk so that the 
bevelled parts of the screw heads sink in 
flush with the surface of the ebonite. 


(To be continued.) 
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A SCHOOL RECEIVING 


SET—II. 


CONSTRUCTIONAL DETAILS 


By W. 


N response to numerous enquiries for 
working details of the ** School Receiving 
Set," described on page 389 of the September 
17th issue of The Wireless World, the writer 
has much pleasure in furnishing the following 
particulars. 
The Carrying Case. 

The general arrangement and dimensions 
are shown in Fig. 1, the depth of the box 
bzing 6 ins. and the width of inside partitions 
and shelves 4 ins. ‘This partitioning allows 
for two 15-volt units in the H.T. compart- 
ment, and a 4-volt 40 amp. hour accumulator 


WADE. 


carbon. A packet of dve answers the purpose 
very well. After staining, it must be 
thoroughly dried again and then paraffin 
waxed. Both sides should be treated alike 
to prevent warping. If this waxing is well 
done, the ebonite terminal blocks shown in 
photograph and diagrams may be omitted, 
but, of course, their use gives better insulation. 
In the original model they were made from 
scrap material, and the size being of no 
account their positions are merely indicated 
in Fig. 2. If more convenient to the maker 
the valve-holder and grid condenser (with 


Fig. ]. 
Dimensions of the carrying case—front view. 


in the L.T., but slight variations could, of 
course, be made to suit individual require- 
ments. 

Baseboard. 

A 10-inch square of any thoroughly dry 
wood, about 4-in. in thickness, will be needed 
for this. If desired it may be stained black 
to imitate ebonite, but care must be taken 
in the choice of the stain used, which must 
contain no lampblack or any form of free 


leak) may be mounted separately, as may 
also the two tuning condensers. 
Grid Condenser. 

From a piece of mica 0-002-3 ins. in 
thickness (7.¢., a little thinner than the paper 
on which this is printed), cut a rectangle, 
1} ins. by 1 in. Now cut two pieces of 
tin or copper foil, as shown in Fig. 3 
(upper figure) and fix one on each side of the 
mica by means of shellac varnish so that 
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the lugs for connections come at opposite 
ends of the rectangle, ż.e., not vertically 
above each other. Shellac the rectangular 
part down to its base and make connection 
with the lugs by means of small screw 
terminals and washers. 


dc M dC | 
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Tuning Condensers. 

These are made similarly to the grid 
condenser, and the dimensions are shown in 
Fig. 4. Only one foil plate is shellaced 
on, however, the upper moving plate (the 
earthed one) being cut from sheet zinc. 


j « i 
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Fig. 2. 
Arrangement of the vartous units. 


The Leak. 

If the grid condenser is mounted on ebonite, 
make two pear-shaped marks with a good 
BB pencil over the terminal holes, as shown 
Fig. 3. (lower half) and screw the lugs 
carefully down to these. The leak is after- 
wards completed by joining the two narrow 
ends with another pencil line, the best 
thickness for which must be found by 
experiment. 

If mounted direct on the waxed baseboard, 
the pencilling must be done on a strip of 
cartridge paper placed in position under the 


lugs. 


Connection to this moving plate is best made 
by soldering a loop of flexible wire on to it. 
This avoids the noise and uncertainty arising 
from a rubbing contact made at the pivot 
screw. 

Tuning Coils. 

These are wound on formers each made of 
three waxed wooden discs (cigar boxes furnish 
admirable material) glued together, as shown 
at Fig. 5. (upper half) If desired a.}in. 
hole may be bored through the centre to admit 
a brass rod for ease in coupling, as shown in the - 
photograph. For still greater simplicity, 
however, they may merely rest flat on the 


466 


A SCHOOL RECEIVING SET—II. 


SS 
URS RAR 
SSSSSSSNS 


Fig 3. 
Dimensions of condenser plates. 


bottom of the carrying case, one overlapping 
the other. For best results wind four coils 
with 32 or 34 D.C.C. wire, the number of 
turns in each being 60, 100, 200 and 500 
respectively. To the ends of the windings 
solder pieces of well insulated flexible wire, 
about a foot in length, and to the other ends of 


Fig. 4. 
Dimensions of condenser plates. 


these attach any small two-pin plug. Im- 
provised ones may consist of pieces of ebonite 
lin. by gin. by in. to two opposite faces 
of which are attached strips of brass foil, 
the plug socket simply consisting of two 
pieces of spring brass, bent as shown in 
Fig. 5 (lower half). 
Connections. 

The lay-out of wiring is clearly shown by 


the dotted lines in Fig. 2. No. 22 bare 


copper wire, run in insulating sleeving, 
making the neatest and most serviceable job. 
General Notes. | 
l. Care must be taken when plugging 
in the coils to see that they are in the right 
sense. If, on bringing the coils close to- 
gether and touching the aerial terminal with 
the finger a click is heard, all is well. If not, 
simply turn over one of the coils or reverse 


one plug. 


I4——— 


| 


2. Use the 200-turn coil for reactance 
with either of the other three as A.T.I., 
and he 500 turn one when the 200 turns 
are A.T.I. 

3. A set carefully made on these lines, 
unpretentious though it be, will work quite 
as well as some much more expensive Fought 
articles. 


4 


Fig. 5. 


Fig 6. 
The complete set. 
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SOME METHODS 


OF RECORDING WIRELESS 


SIGNALS* 


Mr. Philip R. Coursey. 

The subject of the recording of wireless 
signals is one that dates back almost 
to the earliest beginnings of wireless signalling. 
As is well known the first practical wireless 
receiving apparatus used on a commercial 
scale employed the coherer acting upon a 
relay so that the messages were recorded on 
a Morse printer. Such methods are of little 
use now-a-days. 

Time will not permit of a detailed account 
of all the various methods that have been 
or are capable of being used for the recording 
of wireless signals, but it may be of interest 
to draw attention to some of the methods 
that are applicable at the present day, both 
for experimental and for commercial work, 
and it is hoped that other members present 
this evening will be able to give us their 
actual experiences in the operation of some 
of the methods here referred to. 

After the introduction of crystal receivers 
into practical wireless communication work 
the recording of signals fell out of use since 
such detectors were adapted to the more 
sensitive reception of signals by telephone. 
Even crystal receivers, however, are capable 
of operating some form of recording apparatus 
and an Einthoven Galvanometer, working 
in conjunction with a moving strip of sensitive 
photographic paper may be employed when 
taking down incoming signals. Such a 
method is applicable to C.W. reception as 
well as to spark, without the use of any 
heterodvne. 

It is perhaps, aiso, not so generally known 
that a crystal receiver can be used to operate 
a svphon recorder for the direct recording 
of incoming signals on a paper tape. "The 
operation of an ordinary pattern of relay 
with a Maorse printer is difficult with a 
crystal receiver, and the rectified currents 
are small unless the signals are very loud. 
Brown's relays, particularly of the “W” 
type, are adaptable to crvstal working, and 


*Discussion before the Wireless Societ y of London, 
on Friday, Septe:nber 39th, 1921. 


can be made to actually give a make and 
break contact that can be used to control a 
Morse printer. The old Orling jet relay 
was also remarkably sensitive and could be 
applied to such detectors. 

Any means of recording the sounds heard 
in the telephones of a wireless receiver may 
be applied to any form of detecting apparatus 
that can be used with such telephones. The 
best known method is that involving the use 
of a dictaphone recorder by means of which 
the incoming signals are recorded on a moving 
wax cylinder, and subsequently decoded by 
ear. 'This method is particularly adaptable 
to high speed signalling, as the dictaphone 
can be run on a lower speed when transcribing 
the record. The Poulsen telegraphone, in 
which the incoming signals are recorded on 
a moving steel tape, as variations in the 
magnetisation of the steel tape or wire, is 
also applicable to similar uses. 

When employing valve amplifiers and 
detectors manv other arrangements of record- 
ing apparatus are open to use. The simplest 
of all arrangements is to make use of the 
variations in the plate current of the detecting 
valve, which occur when signals are received. 
These variations may be used to actuate a 
recorder of the syphon type or some similar 
apparatus, but without the addition of 
further auxiliary apparatus they are not 
readily applicable to the operation of a make 
and break relay and a Morse printer. 


One of the chief problems experienced 
in valve work for recording purposes when 
using a valve is that if a very sensitive relay 
is in series with the valve it will go over to 
“ marking’’ and remain there, because of the. 
steady plate current which flows in the 
valve circuit. There are several methods 
of balancing out the effect of the steady 
plate current flowing through the valve 
and the receiving relay. Many of these 
methods have been used from time to time, 
and doubtless there are many here who can 
give us their experiences, such as making use 
of an appropriate potentiometer fed from 
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the plate battery so that the current through 
the relay or other recording apparatus is 
normally at or near zero when no signals 
are being received. 

Another way in which the steady plate 
current may be balanced out has recently 
been described by E. F. W. Alexanderson 
in a V.S. patent specification. The arrange- 
ment is on the lines of a Wheatstone bridge, 
and was there described primarily as a means 
of receiving C.W. signals without the use of 
a heterodyne, but with slight modifications 
it can be applied to recording. [t consists 
of a Wheatstone bridge made up with two 
arms in the form of fixed resistances, and 
two arms containing three electrode valves 
as indicated in Fig. 1. The incoming 
signals alter the grid potential of one of 
these valves so that the bridge is unbalanced 
and a current thus enabled to flow through 
the relay or recording apparatus connected 
in the galvanometer arm of the bridge. 

I shall be interested to hear if anyone has 


Fig. 1. 


Abridyel circuit due to Alcxanderson. 


tried this arrangement, as I have not used 
it personally. 

As regards relays particularly applicable 
to valve reception mention may be made of 
the Turner trigger relay, which may be used 
to operate an ordinary make-and-break relay 
for the recording of the signals on a Morse 
printer. 

Another form of relay on which I do not 
think much work has been done, is the Hall 
relav, in which an air blast is used. The 
incoming signals cause a heated wire to be 
moved in or out of the air blast. When 
the hot wire is in the air blast the wire is 
cooled and its resistance is altered so as to 
upset the balance of a bridge arrangcment, 
and so operates the relay and records the in- 
coming signals. The air blast is arranged to 
be in a sound-sensitive condition, so that its 
movements can be controlled by the sounds in 
the receiving telephone, which is fixed 
adjacent to the air jet.* 

The Johnsen and Rahbck apparatus, in 
several of its various forms, is applicable 
to the recording of wireless signals. Details 
of several of these arrangements have recently 
been published in The Wireless World.t 

Low frequency valve amplifiers may be 
adapted to anv form of receiver to effect the 
recording of the incoming signals, and by 
using a circuit specially arranged to be 
sensitive to verv low frequency currents 
greater sensitiveness is obtainable. 

The accounts, which I hope we shall 
hear this evening of the practical working 
of these various methods should form an 
interesting means of comparing their relative . 
merits. 


Mr. A. A. Campbell Swinton. 

The earliest record of wireless signals 
with which I personally have had experience 
were some experiments made in 1910, by 
Messrs. Poulsen and Pedersen, between 
Knockrce, which is near Tralee, on the 
West Coast of Ireland, and Lvngbv, rigar 


*U.S. Patent 1378345, published May 17th, 1921. 
tSce The Wireless World, 9. July 9th, July 23rd, 
August 6th. and August 20th. 1921. 
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Copenhagen, a distance of 950 miles. The 
arc svstem was installed with a 40 H.P. 
generator, and the signals were successfully 
recorded at Copenhagen without any relay. 
There were no wireless relays then, in fact 
relays were scarcely known except in tele- 
graphic work. ‘The instruments used were 
simply a crystal detector and Pedersen’s 


bus os 
Specimen of record we Luigby made in 1910. 
tikker, and the current passed through the 
tiny gold wire of an Finthoven string galvano- 
meter, which, although only a few inches 
long, had a resistance of several hundred 
ohms. When the current passes through 
the crvstal the wire moves from side to side. 
The motion is exceedingly small. Light is 
thrown on the wire from a slit, and then 
through a microscope on to a moving photo- 
graphic strip, the slit being horizontal and the 
wire vertical. The shape of the wire itself 
across the slit is largely magnitied upon the 
moving tape, and in that way signals were 
recorded. You have got to remember that 
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the whole of the energy in that arrangement 
came from the distant station. No energy 
was put in at the receiving end, so that the 
delicacy of the apparatus was marvellous. 
Fig. 2 shows a portion of the slip that was 
recorded on that occasion. I think this was 
taken at 62 words per minute. Records 
were obtained at 150 words per minute 
quite successfullv, but they were not quite so 
clear. Of course, the actual movements 
of the gold wire were in the neighbourhood 
of thousandths of an inch, but they were 
magnified up to the size shown in the figure. 

Personally, I had nothing to do with any 
recording of wireless for a year or two after 
this, but in 1913 I rigged up an apparatus 
for recording signals by means of a mano- 
metric flame, which is a sensitive flame that 
jumps readily if it hears any sound. The 
telephone of the wireless receiver is simplv held 
against it, and connected with the base of 
the chamber, and every time a sound comes 
the flame jumps, due to the changes in air 
pressure made by the vibrations of the 
diaphragm. Fig. 3 shows signals recorded by 
this method. ‘To get the Fiffel Tower and 
the Admiralty a simple arrangement of the 
telephone working from a detector was 
used. 

From that method I went on to photo- 
graphic methods, and all of the records 
shown in Figs. 4 and 5 are photographicallv 


‘Fig 3. 
. Siqnals recorded in 1913 by manometric flame method 
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Fig. 4. 
Records taken by photographic method. 
done with a quick-period mirror galvano- at a previous meeting of this Society in this 
meter, the spot of light focussing on to moving room we recorded a special message sent 


photographic paper. 
I then began recording with Brown’s 
relay, and some of you will remember that 


by Commander Ferrié from the Eiffel Tower.* 
(The original of this message was shown after 
the meeting.) Vhree Brown relays of different 


Fig. 


Photographie record with mirror galvanometer. 


* First Presidential Address to the Wireless Society of London, Jan. 21st, 1914. 
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Fig. 6. 


Short wave message taken on syphon recorder. 


types were used for this recording, all in 
cascade and working a syphon recorder. It 
takes some management to get them to work, 
but when they do work the results are ex- 
cellent. “These experiments carry us on 
up to the date of the war and the production 
of valves, and I have a number of records 


weakened by the incoming signal the magnet 
is strengthened and works in the ordinary 
way. Another way is to turn the Morse 
inker upside down and put the magnet on 
the top instead of underneath so that when 
the signal comes it marks. The syphon 
recorder you can make work whichever wav 
vou like, but here again there is one little 


from various stations taken with valves. 
"m : 1 m- "^. P e ale 
TIY JNJ E. A a E ANI E i uU. 
F'g. 7. 
Mr. Coursev has referred to the limitations 


of valves, one point being that the signals as 
they arrive weaken the current, and so, unless 
some special device is added, an ordinary 
Morse inker makes a mark when there is no 
signal, and ceases to make a mark when the 
signal comes. That can be got over bv 
putting a relay in series. Another way is 
to use a polarised magnet for the Morse inker, 
and make the plate current weaken that 
magnet, so that when the plate current is 


PECTORE 


/ ; 


Fag. 8. 
point, and that is, if vou heterodyne signals, 
sometimes, instead of getting what vou want, 


vou will get space waves. If vou then turn 
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the record upside down and read it backwards 
it will read correctly. In the syphon recording 
examples that I have shown the syphon moves 
across the paper, making wavy lines.. Mr. 
Burbury, a member of this Society, has made 
a syphon recorder which works in the 
opposite way. Instead of having the coil 
vertical he has put it horizontally, and instead 
of moving across the paper it moves at right 
angles and writes like an ordinary Morse 
inker. It gives very pretty signals and is more 
sensitive. There is a tendency for it to stick 
to the paper, but it makes very pretty records 
and is more sensitive. I have one or two more 
examples of tape to show ; Fig. 6 goes back 
to the early days of working with a syphon 
recorder and Brown relay. It is a pre-war 
short wave message received with a Brown 
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relay and a syphon recorder. When the 
natural frequency of the Brown relay was 
made to correspond to the very low frequency 
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RECORDED ON A CREED TYPE-PRINTING 


RECEIVER AT A MEETINM OF THE WIRELESS 


SCCIETY OF LONDON ON THE OCCASIOD OF 


AN ADDRESS BY MR A A CAMPBELL SWINTON 


Fig. 11. 


of the alternations you got better effects. 
You got a dash with a lot of dots, the dots 
being made up of four or five smaller dots, 
as in the specimen, Fig. 7. On the other 
hand, if you damped these you got an effect 


Fig. 12. 


Transmission from Horsea received on a frame aerial. 
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likethatshownin Fig. 8, which is more natural. 
It is a pre-war short wave message received 
with a Brown relay and a syphon recorder. 

We now come to more modern things—a 
Creed perforator. Fig. 9 shows a specimen 
of the Creed perforated strip with the corres- 
ponding printed tape. Fig. 1O shows the 
same thing taken with the undulator. Fig. 11 
shows some of the Creed slip received during 
a meeting of this Society last year. 

Those who work with a syphon recorder 
may not be aware that you can get syphons 
‘of silver tube. The ordinary svphons are 


Fig. 


made with glass and are apt to break, and they 
get stopped up and when you are cleaning 
them they are liable to break. It may not 
be known to everybody that you can get 
silver tubes from Messrs. Johnson and 
Matthey which are as fine as glass syphons, 
and you can bend them into any shape 
without breaking them. The greater number 
of the more recent records I have made 
were done with syphons of that description. 
Fig. 12 shows a specimen of transmission 
from Horsea, taken on a syphon recorder, 
using a one-metre diameter frame aerial and 


t Meeting of the Wireless Society of London, 
Nov. 18th, 1920. 
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a six-valve amplifier, composed of three H.F., 
one detector and two L.F. valves, in conjunc- 
tion with a three-valve amplifier for very low 
frequency current. A separate heterodyne 
was used. 

Capt. H. de A. Donisthorpe, 

In the absence of the designer I have 
pleasure in reading you a.brief description 
of an ingenious device, patented by Mr. F. 
Haynes, for the purpose of recording wireless 
signals. I personally have seen this apparatus 
under working conditions, and can testify to 
its reliability. 


I am afraid that this is rather a repetition 
of what we have heard from Mr. Coursey 
concerning the invention of Alexanderson, 
but perhaps it will interest some if the device 
of Mr. Haynes is described at length, and, 
with your permission, I will just explain the 
diagram of connections (Fig. 13) of the circuit 
employed. 

Action. 

~The system introduces the well-known 
Wheatstone bridge. Valves are arranged 
in two opposite limbs of the bridge, and 
resistances in the other two. A sensitive 
polarised relay, such as a Post Office standard 
“B” relay, or a Siemens’ relay of the type 
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popular among experimenters, replaces the 
bridge galvanometer. The relay is joined 
toan inker. ‘The bridge is balanced by adjust- 
ing the resistances. Amplified oscillations 
are applied to the valve grids by means of an 
oscillation transformer having two independent 
tuned secondaries. Valves of the "steep 
curve " type are used, such as the “ RMIR” 
type. The grid potentials are controlled by 
means of potentiometers, and the valves have 
good rectifying properties. Fluctuations of 
grid potential give rise to currents in the 
valve plate circuits, the effect being equivalent 
to a drop of valve resistance. The direction 
of the secondary windings of the transformer 


is arranged in such a way that each halt _ 


oscillation causes the effective resistance’ of-- 


each valve to drop in turn. Thus, wheh 
using good rectifying valves each oscillation 
will cause a direct current to flow across the 
bridge relay for a duration of time almost 
equal to that of oscillation, and each half 
oscillation is made use of. Moreover, the 
value of the current through the relay is 
greater than the plate currents of the valve. 
A train of undamped oscillations gives a 
direct and practically uninterrupted current 
through the relay. A damped train also gives 
a direct current, but of an increasing and then 
diminishing value, and quite suitable for the 
operation of the relay. 

An alternative arrangement is to detect the 
signal by means of the usual heterodyne and 
detector arrangements and applv the amplitied 
signals to the bridge valves. In this instance 
“R” type valves may be used with grid 
condensers or grid cells of suitable value to 
control the grids and render the valves stable. 
Design. 

The valve bridge is constructed in the 
form of a panel and provided with valve 
holders and filament resistances. "The fila- 
ment current should be adjustable to a critical 
value. The balancing resistances are variable 
and have values of 5, 10, and 20,000 ohms. 
It is convenient to arrange a switch to dis- 
connect one of the valves from the bridge and 
substitute a resistance in its place. This 
resistance has a maximum value of 1,200 


ohms, and is variable in steps of 100 ohms. 
Potentiometers control the grid potentials. 
The high frequencv transformers which are 
rotatable are arranged in a box beneath the 
panel. Low frequency transformers are also 
provided for use when the instrument is to 
be operated on magnifted signals at note 
frequencies. 

Operation. 

The instrument is easy to operate and 
entirelv stable, and will run without further 
adjustment when once set up. The relay 
operates on all signals that can be heard and 
the valve bridge on occasions appears to be 
more sensitive than telephone receivers. 
Signals that are difficult to read are printed out 
in a reliable fashion. ‘Tuning adjustments 
are critical, and although jamming may be 
heard in the telephones, the inker rarely 
records simultaneous signals. The current 
supplied to the relay is usually sufficient to 
render its adjustment easy. For example, 
when used in a Siemens’ relay with adjusting 
screw, the screw may be turned through a 
complete revolution without upsetting the 
working. Ship stations give clear marking 
on the tape and for C.W. signals it is usually 
only necessary to employ one valve in the 
bridge, replacing the other with a resistance. 
The C.W. signals are, of course, recorded 
without self or separate heterodvne, and the 
dangers of causing interference bv oscillating 
receiving circuits obviated. 

Mr. R. E. H. Carpenter. 

In approaching the problem of the operation 
of printing telegraph apparatus or of automatic 
call devices from radio signals, it is necessary 
to take greater precautions as regards the 
accuracy of signal form ; that is to say, the 
accuracy of duration of dots and dashes, 
than is required when receiving by ear, or 
when the signals are inscribed on a tape by 
some form of svphon recorder, or a 
Wheatstone receiver. More particularly is 
this the case when high telegraphic speeds 
are to be used. 

Further, for the operation of the relatively 
heavy mechanism involved, it is almost 


alwavs necessary to insert some form of 
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mechanical relay between the valve circuits 
and the apparatus itself. 

Again, this relay will generally have to 
operate at the Morse rhythm frequency, 
and not, as in the case of oral reception, at 
the beat note frequency produced by the 
heterodyne. To achieve the last object it is 
generally found convenient to rectify the 
radio-frequency beats to an audio-frequency 
at some stage in the amplification. scheme, 


Fig. 
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a scheme as this, since the relay is fed directly 
from circuits intimately associated with the 
tuning apparatus, that adjustments of the 
relay, without disturbing the tuning, become 
dificult. This method has, however, been 
used to some extent by the speaker, and is 
certainly a highly sensitive one, since it is, 
of course, possible (although dispensing. with 
a separate heterodyne) to tune exactlv to the 
frequency being received. 
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The Relay Unit. 


to further amplify the beat note, and, finally, 
to again rectify the beat note to a Morse 
rhythm frequency. It is, however, quite 
possible to amplifv the radio frequency onlv, 
to dispense with a heterodyne, and to rectify 
the radio-frequencv currents direct to Morse 
frequency, without the use of anv beat note. 
It is generally found, however, that in such 


I do not propose to concern myself very 
greatly with the radio circuits to be emploved, 
since these do not present any very special 
differences from those habitually used tor 
the telephonic method of reception ; except 
that it seems desirable to point out that for 
continuous working, particularly at high speeds, 
the employment of a grid condenser for 
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rectification is undesirable on account of the 
liability of strong strays to cause temporary 
paralysis of such a circuit. We will therefore 
pass direct to the consideration of the methods 
which the speaker has found convenient for 
the application of relays to valve circuits. 

In the first place, it was found that whilst 
a number of sensitive relays were available 
all those tried had some disadvantage or other 
from the point of view of either—(1) stability 
of adjustment and general robustness; (2) 
firm and steady contact pressure ; (3) ability 
to work at high speeds, (4) sensitivity ; or 
(5) transit time. 

The moving coil relays whilst highly 
sensitive, are, generally speaking, not at all 
robust mechanically, and the contact pressure 
and freedom from bounce leaves much to be 
desired. 

Furthermore, they are generally quite 
unsuitable for operation at high telegraphic 
speeds, their transit time being very high. 

The standard form of a P.O. relay is not 
very sensitive, and necessitates the pushing 
of amplification to a higher degree than is 
desirable. Some forms of Siemens relay, 
whilst more sensitive, show a tendency to 
bounce at the contacts, whilst other designs 
of relay at present on the market, for which 
a very high degree of sensitivity is claimed, 
were found to be unstable in their adjust- 
ments, and to require for reliable operation, 
a very much larger current than that stated 
to be necessary for them. An attempt 
was therefore made to design a relay which 
should be free from the defects enumerated ; 
the result—so far as the external appearance 
of the instrument goes—is shown in Fig. 14. 
‘The magnetic circuits employed, shown in 
Fig. 15, are similar to those used by Crom- 
well Varley as far back as 1856. The 
proportioning and general design of the 
Instrument, however, on which depends 
mainly its performance, is totally different. 

On extensions NS of the cores of a feld- 
magnet, Fig. 15, are threaded packets of 
laminations PN, PS, forming the pole- 
pieces between which the laminated armature 
A is pivotally mounted. This armature 


is embraced by the signals coil SC, which is 
fixed and does not moye with the armature. 
When the armature is at rest some of the 
flux crosses the polar gaps as at B, C, D, E 
(Fig. 15 (4). A proportion, however, will 
travel a the part XY (Fig. 15 (4)). It 
will thus be seen that the adjacent polar 
faces of the field magnet and armature have 
more flux than the distant faces, and that 
the armature will be held over even though 
the signalling current which placed th 
armature in that position has ceased. | 

On the setting up of a signalling current 
in the opposite direction, a sufficient magneto- 
motive-force is provided to annul the flux 
XY, and to set up a flux X'Y' (Fig. 15 (b) ) 
in its place; thus the distant polar faces 
will have more flux than the adjacent faces, 
and the armature will experience a torque 
which will begin to move it as indicated 
bv the arrow. 

The contact ts, of course mounted on 


(a) Fig. 15. (5) 


the extension of the armature A. The base 
casting on which the relay is mounted and 
the relay itself, have purposely been made 
somewhat massive, and the bias adjustment 
screw, the milled head of which may be seen 
projecting on one side of the relay in the 
photograph (Fig. 14) is of the differential 
type, giving an extremely fine adjustment. 
‘The whole design has been made robust, or, 
as our American friends would say, “ rugged,” 
so much so, that the adjustments of the relay, 
once having been made, will not generally 
have to be disturbed until it becomes necessary 
to re-burnish the contacts or clean the 
Instrument. 

With regard to sensitivity with a winding 
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of 3,200 ohms resistance, a current change 
of 1/10 milliamp is quite sufficient for 
reliable working at speeds up to about 100 
words per minute. The relay is inserted 
directly in series with the anode of the last 
valve of the noté magnifier, a parallel con- 
denser of suitable value to by-pass the audio- 
frequency component of the anode current 
being connected across the relay windings. 
The grid of this valve has impressed on it a 
negative voltage sufficient to reduce the anode 
current, when no signals are being received, 
to something of the order 0-01 milliamp. 
Using an ordinary R type triode with an 
anode potential of 100V, this condition. will 
be realised with about — 12 to — 15 volts 
on the grid. The objects of applying this 
negative voltage are four-fold.: 

Firstly : To make the valve function as 


a rectifier of the audio-frequency currents - 


to transform them to unidirectional pulses 
of Morse rhythm frequency—(the audio- 
frequency ripple is smoothed out by the 
condenser connected in parallel with the 
relay). 

Secondly : Since the valve is now operating 
at a point well down below the lower bend 
of the characteristic curve interference of 
small amplitude, such as that due to the 
nearby presence of running motors or the 
faint hiss and growl almost always audible 
when valve amplifiers are being used, will 
not affect the bias of the relay. This will 
be seen from a consideration of the fact that 
no appreciable change in the anode current 
takes place unless a signal of sufficient 
amplitude is impressed on the grid to carry 
the operating point round the lower bend 
in the characteristic curve. 

Thirdly: It will be found that most 
relays are rendered relatively insensitive 
by the presence of an appreciablv steady 
current, that is to say : that a change of from 
nothing to 1/10 milliamp is far more effective 
with most relavs than a change of from sav 
0-5 to 0-6 milliamp. 

Fourthly : When there is a high negative 
voltage applied to the grid of the valve the 


internal resistance of the valve is also high. 
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Now the time taken for the current in a 
circuit containing inductance and resistance to 
rise to within l/« of its final value, is 
given in seconds by the expression t = E 
It will therefore be seen that by keeping the 
grid at a higher negative potential it is possible 
to use a relay of much higher inductance and 
therefore greater current sensitivity than 
would otherwise be permissible without 
making the operation of the relay sluggish, 
particularly at high speeds. 

Finally, the filament of this last valve is 
dimmed to such a point as will slightly reduce 
the current change available on the weakest 
signals from which it 1, desred to work, 
received from the corresponding station. 

Under these conditions, the signal will 
always sweep the valve from the bottom to 
the top of its characteristic on every signal, 
and the maximum and minimum currents 
will both be rigidly limited. Hence, varia- 
tions in strength of the received signal will 
not cause variations in the relative duration 
of marks and spaces ; that is to say, the bias 
of the relay will not be affected. Further, 
if this precaution of dimming the filament is 
not taken, a powerful atmospheric of the click 
type, although of too short duration in itself 
to cause much disturbance, will so much 
increase the current through the relav as to 
leave the iron in a magnetically saturated 
condition, and this effect may take an appreci- 
able duration of time to disappear. 

Using the precautions briefly outlined it 
is found, provided the filament batteries are 
kept properly charged, that the apparatus 
can be left set up, and that on switching on 
the filament batteries the whole gear will 
immediately begin to function perfectly 
without the necessity for making any adjust- 
ments whatsoever. Whilst these precautions 
are particularly applicable to mechanisms 
other than syphon recorders or the like, it 
will be found that their adoption in ordinary 
recording systems will stabilise, and help to 
make reliable the operation of the latter, and 
will tend towards the production of uniformlv- 
shaped and easily-legible signals. - 
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Various types of bridge connection, designed 
to supply the relay with complete reversal: 
of current have been tried, but are not, in 
mv opinion, worth the extra complexity 


involved. 


ment, is permissible, than would otherwise 
be the case. 

I have in addition two picture slides which - 
illustrate the undulator of Messrs. Creed & Co. 
Fig. 16 shows an undulator. The instrument 


Fig. 16. 
The Undulator. 


All systems of printing telegraph apparatus 
do not, of course, need such very high 
accuracy of signal form as the preceding 
remarks might suggest. With a Creed 
receiver in particular, there is a very large 
tolerance of distorted signal. | As an example, 
it may be mentioned that when working at 
100 words per minute the receiver will 
accept and print perfectly signals distorted 
to an extent of 27 per cent. of a dash length in 
either direction. As, however, distortion 
will occur as a result of atmospherics, and in 
the case of high power stations—as a result 
of the difficulties encountered in keying, it 
is desirable to do everything possible to 
eliminate distortion and changes in bias 
at the receiving station. Furthermore, when 
this is done, a larger margin of speed variation, 
as between the Wheatstone transmitter at 
the sending station, and the receiving instru- 


is a modified form of robust syphon recorder, 
with a little electric motor for driving it. 


IO UT: 


rough diagram of Undulator movemen’, 
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Fig. 18. 


Siquals recorded at 20 words per minute. 


In the brass box seen in the illustration 
there is a continuouslv variable gear which 
controls the speed at which the paper is 
moved forward, making it possible to reeeive 
signals at anv speed from the slowest hand- 
sending up to about 250 words per minute. 
At the back of the base will be scen a stud 
resistance which is connected in shunt with 
the recording part of the instrument for the 
<ontrol of the amplitude of the current which 
passes through the coils. 


Fig. 17 shows quite roughly the movement 
of the recording portion of the undulator. It 
will be seen that there is a double-pole electro- 
magnet controlling the movements of a 
vertical spindle, with two little bar magnets 
on either side of it. The milled head seen in 
the diagram is for opening or closing the 
electro- magnet, thus controlling the amplitude 
of the signals and, to some extent, their 
form. The signalling current is passed through 
the electro-magnet. "Ihe instrument works 
best with complete reversals of current, 
which are, of course, readily obtained from 
the two contacts of the controlling. relav. 
"I wo coil springs mav be seen in the upper 
part of the diagram, which serve to hold the 
-vphon in a central position on the paper 

when no current is flowing. A milled head 
‘screw adjustment (not shown in the diagram) 
Is provided for these springs, and the damping 
of the movement can be varied by altering 
the pressure of the svphon tube on the paper 
strip. 


Fig. 18 shows an example of the tvpe of 
dunals produced bv the instrument. These 
were received at a speed of about 70 words 


per minute. 
(Discussion to be continued (n next issue.) 
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The diploina shown above was awarded to a 
wireless amateur in America for his voluntary 
services rendered in connection with the discrimina- 
tion of Wireless Telephone reports of the recent 
Dempsey v. Carpentier fight. 
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HIGH FREQUENCY TRANSFORMER AMPLIFIER-II. 


A GENERAL CONSIDERATION 


OF THE ACTION OF THE 


TRANSFORMER 


N our last article, in describing the action 

of the resistance transformer amplifier, 
it was stated that the high frequency voltage 
drop across the anode winding was communi- 
cated to the grid of the next valve through the 
medium of the capacity between the two 
windings of the transformer (not, be it noted, 
the «elf capacity of each winding, which 
should be kept as small as possible). It is 
sometimes found that on the longer wave- 
lengths this capacity is not sufficient for good 
results, in which case a fixed capacity con- 
denser i Is connected between each anode and 
the succeeding grid, as shown dotted in Fig. | 
The best value of capacity should be deter- 
mined experimentally. 
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Fig. 1. 


Before proceeding to consider the design 
and construction of H.F. transformers, con- 
sider briefly the working of a reaction coil 
in conjunction with such an amplifier. 

Fig. | shows diagrammatically a three- 
valve amplifier with two high frequency 
transformers. A reaction coil may be connected 
either in the anode winding of No. 2 valve, 
the grid winding of the third valve or the 
anode winding of No. 3 valve. This winding 
should couple into the inductance of the 
oscillating circuit LC. It is well known 
that for a set to “react” or “oscillate,” 
It is necessary that the main inductance 
and the reaction coil should be so connected 
that the direction of windings bear a certain 
relation to one another. With a reaction 
H.F. amplifier it is found that under certain 


conditions the direction of the reaction 
coil reverses, which means that the reaction 
coil leads have to be reversed. 

These conditions are :— 

(4) When the number of H.F. mag- 
nifving valves is altered. 

‘b) When changing from below to 
above the natural wavelength of 
the amplifier. 

The reasons for this are as follows :— 

(u) Ifa signal coming on to the grid of 
the frst valve makes the grid potential 
a little more positive, there is an increase 
in the anode current. This increasing current 
in the anode winding of the transformer 
induces a voltage across the grid winding 
of the transformer, the direction of which 
voltage, according to lLenz's law, is such as 
to make the second grid more negative. 
If the grid of this valve is more negative 
irs anode current will be reduced, and the 
voltage induced across the third valve grid 
winding will be such as to make the third 
grid more positive, again in accordance with 
Lenz'slaw. To summarise this, if the first 
grid is made more positive then the third 
and fifth will also be more positive, while 
the second and fourth will be more negative. 
From this it will be realised that as the polarity 
of the valves changes the direction of the 
current flow in the reaction coil is reversed, 
thus necessitating a changing over of the 
reaction coil connects for oscillation. 

The reason for the reversal of the reaction 
coil when passing from below to above the 
natural wavelength of the amplifier is not 
so simple, but is fairly obvious. 

Stated briefly, it is this: At the natural 
wavelength of the amplifier, assuming that 
the transformer has inductance and self 
capacity, the inductive reactance and the 
Capacity reactance neutralise one another, 
and the phenomenon of resonance takes 
place, the amplitude of the current being 
limited only by the resistance of the winding. 
If the wavelength is less than the natural 
wavelength, the inductive reactance is greater 
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than the capacity reactance and the 
current will lag behind the applied oscillating 
voltage, and its value will be limited bv the im- 
pedance of the circuit—the difference between 
the inductive and capacity reactances. If 
however, the wavelength is above the natural 
wavelength of the amplifier, the capacity 
reactance will be greater than the inductive 
reactance, and the current will lead the applied 
oscillating voltage, and will be limited by 
the impedance of the circuit—the difference 
between the capacitv and inductive reactances. 

It will thus be seen that in passing from 
below to above the natural wavelength of 
the amplifier the direction of the current 
flow has been reversed. Hence in order 
that the set may oscillate, the reaction coil 
must be reversed. 

A little thought. will show that for a 
multivalve transformer amplifier to oscillate 
with one reaction coil having either one, 
two, three, or more valves in circuit it is 
necessary to so design the reaction coil that 
the set will oscillate satisfactorily with one 
valve. Then as the number of valves is 
increased, and the current changes become 
larger, the coupling between the reaction 
coil and main inductance may be weakened, 
by separating them, in order to obtain the 
best results. 

The amplification value of a transformer 
amplifier. 

A valve is said to have an " amplification 
factor " of sav 5 when a unit change of grid 
potential gives the same change in the anode 
current as a change equal to 5 units in the 
anode voltage would do. With a multivalve 
amplifier, if the first valve gives a voltage 
magnification of 5, the second valve will 
give a voltage magnification of 5 times 5 — 25, 
because the voltage change of its grid is 
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9 times the voltage change on the first grid. 
A third valve will give 5 times 5 times 5, 
equal to 125 voltage magnification. This 
assumes that there is no loss in the transformers. 
However, with copper wire transformers, 
the loss will be very small at the resonance 
wavelength, and the amplification per value 
will almost equal the amplification factor, 
but with a resistance transformer, owing to 
loss due to the resistance of the windings, the 
voltage amplification per value is considerably 
less than the amplification factor. For 
example, the voltage amplification of a valve 
with an amplification factor of 5 will be about 
3 when used in a resistance transformer 
amplifier. This difference will be appreciated 
when it is realised that instead of 5 times 
5 times 5, equal to 125 quoted above, this 
would become 3 times 3 times 3, equal to 27. 
From this the importance of making ex- 
tremely efficient transformers for resistance 
amplifiers will be realised. To obtain the 
best efficiency the resistance of the trans- 
former should be approximately equal to 
the anode resistance of the valve when the 
grid is at the normal working potential. 
This valve is of the order of 30,000 ohms, 
and therefore, to obtain an efficient trans- 
former, the winding must be done with the 
finest wire obtainable so that the required 
resistance mav be obtained on a small former, 
and thus keep down the self capacity. of 
the winding. 

In the next issue we hope to deal with the 
method of measuring the voltage amplitication 
at different wavelengths, and thus obtaining 
the true maximum wavelength of the amplifier. 
Also we hope to deal with two or three tvpes 
of transformers. 


i he continued.) 


SHORT WAVE ATLANTIC SIGNALS 


A PLEA FOR GENERAL CO-OPERATION 


IN A GREAT EFFORT TO 


ATTAIN SUCCESS. 


Date and Time of the Signals. 
As announced in the September 17th issue 
of The Wireless World these ‘Test Signals will 


will be transmitted by American experimenters 
cacheveningcommencingat midnight, G. M. l. 
from Dec. 8th to Dec. 17th, inclusive. 
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Wavelength and Power of Transmitting 
Stations. 

The wavelength which will be used by 
American transmitting stations is 200 metres, 
and the power will not exceed 1,000 watts. 
It is to be expected that there may be some 
slight divergence from the exact wavelength, 
but this is unlikely to exceed about [5 metres 
either way. 

Number of Transmitting Stations. 

It is understood that, at a Convention of 
the American Radio Relay League held in 
Chicago, August 3lst-September 3rd, the 
wildest cheering greeted the announcement o 
the Transatlantic Tests, and applications to 
take part were made in hundreds. We are 
informed by the American Radio Relay 
League that there will be, in all, ten or 
fifteen thousand transmitters, both spark 
and C.W., taking part in a preliminary dis- 
tance test to be carried out in America, 
and those who are the most successful will be 
chosen to transmit for the Transatlantic 
Tests. 

Prizes for Successful Competitors. 

A number of valuable prizes are being 
offered by various manufacturers of wireless 
apparatus to be awarded to those who are 
successful in the reception of the signals. 


Particulars of these prizes will be given 
in a later issue of The Wireless World. 


The Importance of the Tests. 

One can hardly over-estimate the scientific 
interest which the successful reception of 
short wave signals over this distance would 
create. 


How to Enrol for the Tests. 

All who wish to take part in the endeavour 
to receive the Transatlantic Signals should 
send in their names to Mr. Philip R. Coursey 
(who is the organiser on this side of the 
Atlantic), c/o The Wireless Press Ltd., 
12-13, Henrietta Street, London, W.C.2. 
The following particulars are all that is 
required :— 

1. Name. 
2. Address. 
3. Type of receiver to be used. 


4. Size of aerial. 
5. Greatest distance from which short 
wave signals (:.e., under 300 metres) 


have been heard. 


America's Enthusiasm. 

American amateurs have considered the 
question of sufficient importance to vote a 
considerable sum of money, through the 
American Radio Relay League, to send over to 
this country one of America's experts in. 
short wave reception, in order that, in en- 
deavouring to get the signals, he may know 
for himself the difficulties to be encountered. 

There is no doubt that the American 
amateurs, in sending over a representative 
to this country, do so with a feeling of con- 
siderable assurance that he will meet with 
success. 

Now it is not to be thought of that English 
amateurs should stand aside and watch our 
American friends achieve the success so fat 
denied to us, who have already had the 
advantage of a rehearsal in the Tests con- 
ducted last year. “The American magazine 
Q.S.T. commented on the lack of success 
in the Tests carried out last year in the 
following words :— 


Such reception is a new field for British 
experimenters, and they hardly can be 
expected to show the same performance as 
an American dyed-in-the-wool ham who has 
learned how to get amateur DX only after 
years of patient struggle. We have tested 
most of the circuits used by the Britishers, 
and find them one and all decidedly inferior 
to our standard American regenerative circuit 
using variometer tuning in secondary and 
tertiary circuits. We would bet our new 
spring hat that if a good U.S. amateur with 
such & set and an Armstrong Super could 
be sent to England, reception of U.S. amateurs 
would straightway become commonplace. 

We do not mean to deprecate the loyal 
co-operation shown by our English confreres, 
however. For the admirably complete way 
in which they go into a problem we have the 
greatest respect, and we are most sincerely 
grateful for their interest and enthusiastic 
co-operation in this, our first attempt to get 
overseas on schedule. We will all hope for 
better luck next time. 


If our efforts were so criticised then, one 
dares not think what will be said if a “* good 
U.S. Amateur" must come over here to 
show us how it should be done ! 
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NOTE.—U nder this heading the Editor will be pleased to gwe publication to re porta of the meetings of Wireless 
Clubs and Societies. Such reports should bc submitted without covering letter in the exact form in which they 
arc to appear and as concise as possible, the Editor reserving the right to edit and curtail the re ports (f necessary. 


The Editor will be pleased to consider for publication papers of unusual or special interest 
read before Societies. 


Wireless Society of London. 

The next meeting of the Society will be held on 
Wednesday, October 26th at 6 p.m. at the Institu- 
tion of Electrical Engineers, Victoria Embankment. 
A short paper entitled ‘‘ SELECTIVITY IN WIRELESS 
TRANSMISSION AND RECEPTION " will be read by 
Mr. M. CHrirLD. It is hoped that members will 
contribute to the discussion. 

Tea will be served in the building at 5.30 p.m. 


The West London Wireless and Experimental 
Association. 

(Affiliated with the Wireless Society of London). 

Hon. Secretary, Mr. Horace W. Cotton, 19, 
Bushey Road, Harlington, Middlesex. 

The members of the Association enjoyed a record 
meeting on Thursday evening, September 23rd. 
It was very gratifying to find all members with 
one exception turned up in strong force with their 
friends to welcome Capt. W. R. H. Tingey, who 
had arranged to give a lecture and demonstration, 
having brought a vast amount of apparatus with 
him. 

At 7.35 p.m. Capt. Tingey commenced his lecture, 
and with use of blackboard diagrams, went fully 
into various circuits which, with his large experience, 
he recommended to amateurs to commence with. 
Capt. Tingey had kindly arranged for his station 
2LW to transmit gramophone music for the benefit 
of those present, and from 7.45 p.m. to 8 p.m. the 
audience was able to hear the music and chimes 
by aid of a “loud speaker." From the applause 
which burst forth upon the lecturer it was evident 
that the results were excellent. 

The President, Mr. G. Oxford, moved a very 
hearty vote of thanks to Capt. Tingey for such 
a good lecture, and this was fully: confirmed 
by all present in the usual manner. After the 
meeting all were invited to inspect the apparatus 
which filled two large tables, and great interest 
was centred upon the set of calibrated inductances, 
which played a large part in the demonstration. 

Meetings of the Association are held every 
Thursday evening at Belmont Road Schools. 
Chiswick. The Secretary will have much pleasure 
in answering any enquiries respecting the Associa- 
tion with regard to membership, routine, etc.. etc. 


North Middlesex Wireless Club. 

( Affiliated. with the Wireless Society of London.) 

The 74th meeting of the North Middlesex 
Wireless Club was held at Shaftesbury Hall. 
Bowes Park, on October 5th. The chair was taken 
by the President, and after the minutes of the 
previous meeting had been read, the Chairman 
announced that by the kindness of Mr. W. W. 
Burnham, telephony tests would be sent at 9 o'clock. 
from Blackheath. The Club’s set, in charge of 
Mr. L. C. Holton, was connected up to the aerial, 
and at the appointed time Mr. Burnham’s voice 
was heard sending greetings to the Club. He 


then announced that he would put on some music, 
and the audience were then treated to a selection 
of classical records. So clear was the music that 
the secretary, who had seriously debated whether 
he should go to a local concert instead of the 
Club that night, decided that he had done well to 
come to the meeting. 

When the music was finished, Mr. Burnham 
wished the members ‘* Good night," and closed 
down. 

Hon. Secretary's address— ` Nithsdale,” Eversley 
Park Road, Winchmore Hill, N.21. 

Folkestone and District Wireless Society. 

(Affiliated with the Wireless Society of London.) 

Hon. Secretary. Mr. H. Alec S. Gothard, 
A.M.I.R.E., 8, Longford Terrace, Folkestone. 

To open the winter sessions, the members of the 
above Society, by kind permission of the President. 
were able to pay a visit to the local power station, 
on Sunday afternoon, October 2nd. The Vice- 
Chairman, one of the engineers-in-charge, very 
kindly conducted the party round, explaining every 
thing in detail. Starting at the point at which the 
coal was fed into the furnaces, the party proceeded 
through the station, visiting the workshops. 
generating plant, switchboards, ete., finishing up 
with a climb of 40-50 steps to the top of the cooling 
towers, 


Members who visited thc local Power Station. 


lt was announced that the next lecture which 
will be illustrated by lantern slides will be given 
by Dr. H. A. Eccles, on “© The History of X-Rays.” 
This will be held at the Croydon Polytechnic on 
November 5th, 1921. 

It was stated that Mr. E. M. Spink had, owing 
to business matters, found he was unable to carry 
on with the Secretarial duties, and accordingly 
resigned. The Society thereupon unanimously 
elected Mr. B. Clapp. Meadmoor, Brighton Road, 
Purley, who will be pleased to receive applications 
from intending members, 
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On Wednesday, October Sth, the usual monthly 
meeting was held at Headquarters, at 7.30 p.m., 
Mr. A H. Ullyett, F.R.G.S., in the chair. After 
the minutes of the previous meeting had been read 
and confirmed, the meeting proceeded to amend 
Rule 3. This was carried through, and in future 
will read as follows :--" That no person be eligible 
for full membership until he has attained the age 
of 18, but by special nomination of the Committee, 
a person under 18 years of age, may be elected to 
associate membership." 

Two gentlemen were elected to full membership, 
and one to associate membership. 

The Cominittee have decided to temporarily 
postpone the Societ y's exhibition. 

Full particulars as to membership, etc.. may be 
obtained on application to the Hon. Secretary. 


Croydon Wireless and Physical Society. 

(Affiliated with the Wireless Nocicty of London.) 

Hon. Secretary, Mr. B. Clapp, Meadinoor. 
Brighton Road, Purley. 

The first meeting of the 1921-22 session of the 
Crovdon Wireless and Physical Society, was held 
at the Central Polytechnic, Crovdon, on October Ist, 
1921, Dr. H. A. Eccles in the chair. 

Captain Donisthorpe gave à very interesting 
lecture, accompanied by demonstrations on " The 
Application of a Magnetic. Field. to. Thermionic 
Valves.” 

The lecture was enthusiastically received by the 
members present and was followed by a keen 
discussion. A hearty vote ot thanks was then 
accorded the lecturer. 


Glasgow and District Radio Club. 
(Affiliated with the Wireless Society of London.) 


Hon. Secretary, Mr. Robert Carlisle, 40, Walton 
Street, Shawlands, Glasgow. 

The annual general meeting was held on 
Wednesday, September 28th, and there was a 
good attendance of members. 

The Hon. Secretary presented the annual report 
and financial statement. The former showed a 
record of 23 ordinary meetings, and one out-door 
meeting, held during the session just closed, while 
the latter disclosed, after meeting all expenses, 
a substantia] balance. This was considered. satis- 
factory in view of the expenditure incurred. in 
connection with the trans-Atlantic tests in. the 
early part of the year, and the fact that the source 
of income was derived solely from members? 
subscriptions. 

Officers were elected for the ensuing session. 

Before vacating the chair Mr. Dewar paid à 
handsome tribute to the retiring. President, Mr. 
Robert Watson, Jnr., for his past services to the 
Club. and expressed the regret and disappointment 
of the members that business arrangements pre- 
vented Mr. Watson from offering himself for re- 
election. It was unanimously resolved that the 
Secretary write accordingly to Mr. Watson. who 
ix the founder of the Glasgow and District. Radio 
Club. 

Mr. E. Snodgrass then took the chair and made 
remarks suitable to the occasion. 

Appointments to the Committee 
rade, 


were then 


]t was decided to continue the fortnightly meet- 
ings. and the opening night of the session will be 
held at the Club-room, 206, Bath Street, commencing 
8.0 p.m. At this meeting Mr. E. Snodgrass will 
give a lecture on " The Theory of the Thermionic 
Valve." Part 1l. Part II of the same subject will 
be given at the following meeting, on October 
26th. 

The forthcoming trans-Atlanuc Amateur Test 
was under consideration, but as it was felt that 
participation in these tests would be prejudicial to 
the best interests of the Club, it was decided not to 
enter. Nevertheless, if any individual member 
wishes to enter, the Club will give him all possible 
assistance by loaning apparatus, etc. 

A syllabus is being prepared, and will be issued 
to members shortly. 

Members are reminded of their annual subscrip- 
tion of 10s., which fell due on October Ist. 

The Seerctary feels certain there is still a number 
of " negative electrons " in Glasgow and district, 
and he will be glad to get into touch with them 
with the view of making them “ positive " members 
of the Club. 


Birmingham Experimental Wireless Club. 

(Affiliated with the Wireless Society of London.) 

Hon. Secretary, Mr. Frank S. Adams, 110, 
Ivor Road, Sparkhill, Birminghain. 

The first annual general meeting was held on 
August 19th, at Digbeth Institute, Birmingham, 
25 members were present. 

The chair was taken at 7.30 p.m. by the retiring 
President, Mr. A. L. Lancaster. The Chairman 
called upon the Hon. Treasurer (Mr. A. Woodcock) 
to read the statement of accounts for the preceding 
vear. Mr. Woodcock informed the meeting of 
the Club’s financial position, and. replying to the 
Chairman intimated that the accounts would be 
available for inspection by members at the con- 
clusion of the meeting. Mr. Lancaster moved an 
adoption of the Hon. Treasurer’s Report and 
balance sheet, the motion being carried vn- 
animously. 

The Chairman, in a short address to the meeting, 
outlined the activities of the past year. The Club 
had, he said, grown in a remarkably short. space of 
time, from a small Club to a large and responsible 
organisation. In arranging the afliliation with the 
Wireless Society of London the Committee had 
shown that their responsibilities to the wireless 
community were appreciated. They had been 
very fortunate in securing such excellent head- 
quarters, and owed much to the generosity of Mr. 
Woodcock for his kindness in placing at the disposal 
of the Club a room at his chambers, which was 
used as a committee room, also for storing the 
Clubs instruments. He would ask the Hon. 
Secretary to read the proposed new rules, which 
had been approved by the Committee after much 
careful consideration. 

The Hon. Secretary then read out-the draft 
rules as they appear in the minutes of the Committee 
meeting of August 17th. After a short discussion 
the Chairman moved the adoption of the rules in 
the amended form. The motion was carried 
unanimously. "The officers were then elected. 

The President then declared the meeting closed, 
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reminding members that subscriptions were now 
due for the New Year. 


Woolwich Radio Society. 

(Affiliated with the Wireless Society of London.) 

Hon. Secretary, Mr. H. J. South, B.Sc., 42, 
Greenvale Road, Eltham, S.E.9. 

The opening monthly meeting of the above 
Society, for the winter session, took place at 
Woolwich Polytechnic, on September 30th, at 
8 p.m. 

Mr. W. L. McPherson. B.Se., Vice-President, took 
the chair, and in a few well chosen words introduced 
the lecturer. 

Captain W. R. H. Tingey had brought with him 
& large and well-chosen array of wireless instru- 
ments, including a 3-valve receiver, a 4-valve 
amplifier, a Brown loud-speaker, a Morse printer 
with valve relay, a frame aerial, several special 
inductances, and numerous other accessories; a 
sight calculated to make most of our eyes sparkle. 


Step by step Capt. Tingey went through all the . 


chief points in the erection and putting together 
of a station which require attention: the aerial ; 
the lead in; the earth; the inductances; the 
condensers; the best use of valves and the 
advantages of crystal rectification. He pointed 
out and illustrated practically. the advantage of 
the three separate circuit arrangements in selectivity 
and close tuning. He also showed the advantages 
of very loose coupling. Most amateurs have their 
sets far too tightly coupled. Then he gave us a 
practical demonstration of— 
(1) How to separate and hear 600 metre ship 
stations. 
(2) The advantage of three separate inductances 
for large range of wavelengths. 
(3) Direction finding with a loop aerial. 
(4) The printing of wireless signals-- Bordeaux 
Press being used for the experiment. 

At 8.45 he tuned up a musical concert which was 
being sent out for our especial benefit from his 
transmitting station at Hammersmith; but this 
was spoilt by a very persistent local amateur who 
was “tuning up " on the same wavelength. 

Lastly, he made a living aerial. Several of our 


Some members of the Woolwich Radio Society 
listening to the Dutch Concerts, 
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members having joined hands, and the aerial being 
disconnected, signals were received loudly through 
us. At the close of this exceedingly interesting 
lecture demonstration, Captain Tingey answered 
several questions put to him by members. 

The evening passed all too quickly, and at 9.30 
our Chairman had to put in the closure after passing 
a very hearty vote of thanks to Captain Tingey 
for his kindness in giving us such an interesting 
lecture. 

Weekly meetings of the Club take place at the 
Old Mill, Plumstead Common, on Thursdays at. 
7.30, where we shall be pleased to welcome visitors 
and intending members. We have been having 
great success with the Dutch concerts lately. 
Our Mr. Beeson has wound a special set, and with 
the help of a Brown relay and a Brown loud- 
speaker, we can hear the Dutch concert all round 
the room. When Mr. Burnham obliges us with a 
little music, it is so loud that it could be heard 
half-way across Plumstead Common. The other 
evening one of our members, Mr. Brennerman, took 
a flashlight photograph of some of us listening to 
the Dutch concert. 


Borough of Tynemouth Y.M.C.A. Amateur 
Wireless Society. 
(Affiliated with the Wireless Society of London.) 

Hon: Secretary, Mr. L. L. Sims, “ Eynesbury,”’ 
Cleveland Road, North Shields. 

At a meeting of the above Society held on 
September 26th, Mr. Geo. Littlefield delivered the 
second part of his paper upon *'' The Construction 
of a Single-Valve Receiver." The paper proved 
to be very helpful and, judging by the open dis- 
cussion which followed this series of lectures, are 
being keenlv followed by the members. 

A hearty vote of thanks to the speaker was 
proposed by Mr. H. Hutchinson, who, on behalf of 
the members and himself thanked Mr. Littlefield 
for all the time he had spent to provide Buch an 
interesting set of lectures. 

Mr. J. Ernest Emery ably seconded the mous: 

After the lecture the members adjourned to the 
wireless room for the formal opening of the Society's 
new valve set. 

The opening ceremony. was performed by Mr. 
R. Lishman, a Vice-President of the Society. 

On Thursday, September 29th, through the 
kindness of the authorities, a number of the 
members paid a visit to Carville Power Station. 


where a very enjoyable and instructive evening. 


was spent. The Committee are endeavouring to ar- 
range a number of these visits for the winter session. 

It has been decided to hold the second annual 
exhibition of wireless telegraph and telephone 
apparatus on November 30th and December Ist 
in the Y.M.C.A. Buildings, North Shields. 


Brighton Radio Society. 

(Affiliated with the Wireless Society of London.) 

A meeting of this Society was held at 7.30 p.m. 
on September 29th, when it was very pleasing to 
see such a large number of members present. 

The possibility of obtaining a transmitting set 
for the Society was discussed at some length, and 
in conclusion it was pointed out by the President 
that before anything could be done in this direction 
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the P.M.G. should be approached, with a view to 
obtaining the necessary license. 

The Hon. Secretary was accordingly requested 
to co-operate with the Technical Committee to 
ascertain exactly what would be required in the 
shape of apparatus, etc., and write to the P.M.G. 
in an endeavour to secure the transmitting licenses. 

A gift of apparatus in the form of a first-class 
variable condenser of his own manufacture was 
made to the Society by Mr. M. G. Foster. 

It is with much regret that the Society loses one 
of its keenest officers in the resignation of 
Mr. C. H. Bingham, who, unfortunately, has been 
called away from the locality. 

At the conclusion of the usual business an 
exceedingly interesting demonstration of his 5-valve 
amplifying receiver was given by Mr. A. Blackburn. 

The first Morse class of the session will be held 
on October 7th in the Lecture Room at 7.30 p.m. 

This Society is becoming very popular indeed, 
several new members having joined during the past 
three months. 

Any gentlemen interested are invited to coin- 
municated with the Hon. Secretary, Mr. D. F. 
Underwood, 68, Southdown Avenue, Brighton, 
who will be pleased to furnish full particulars as to 
membership, etc. 

Sussex Wireless Research Society. 
(Affiliated with the Wireless Society of London.) 
This Society commenced its new session on 

the 5th inst., with a general meeting held at 
“ Cottesmore,” Upper Drive, Hove, when Capt. 
Hoghton, F.P.S.L., was re-elected President, and 
Mr. Edward Hughes, B.S.c (Eng.) A.M.I.E.E., 
Hon. Secretary and Treasurer. Major Davidson 
Brown, Messrs. W. Bennett, B.Se., A.R.C.S., and 
J. Cowie, A.M.I.E.E., were appointed as Com- 
mittee. Also there were three applications ac- 
cepted for membership. The flourishing condition 
of the Society was reflected by the very substantial 
balance in the Treasurer’s hand. 

It was decided to hold meetings at 7.45 p.m. 
on alternate Wednesdays during the coming session. 
Various matters concerning the welfare of the 
Society were discussed, and a programme of the 
meetings up to the end of February was submitted 
for the members' approval. 

The Secretary will be very pleased to give 
information a8 to conditions of membership. and 
also of the programme of meetings on receipt of 
enquiries addressed to him at the Technical College, 
Brighton. 


Wireless and Experimental Association. 


At the annual general meeting held at the Central 
Hall Peckham, on Wednesday, October 5th, 
the Secretary read as follows :-— 

* Since the last annual general meeting on 
August 4th, 1920, the Association has made un- 
doubted progress. Thirty-eight new members 
have joined, though we regret to have to chronicle 
that we see less of some of the old faces than we 
should like to. 

Your Committee have done all in their power 
to make the meetings bright and profitable, and 
the average attendance has been undoubtedly 
higher. Our Society is a mutual aid society, and 
not only have we to voice our needs in the matter 


of instruction and help, but we have also to supply 
them ourselves. That we have been able to do so 
successfully speaks volumes for the high and 
varied general and specialised knowledge possessed 
by our members, as well as the free way in which 
they place this knowledge at the disposal of one 
another. To have run weekly meetings so suc- 
cessfully speaks well for all concerned, from the 
Chairman downwards, to the latest new member. 

The otticers and members of the Committees 
have now ceased to hold office, and their re-election 
or replacement is now in the hands of the members." 

Mr. A. W. Knight and Mr. Geo. Sutton were 
elected Chairman and Secretary respectively, 
nem. con. Mr. G. Horwood, General Manager; 
Mr. Hunter, his assistant ; Mr. Carroll, Treasurer ; 
Mr. P. Voigt, Installation Engineer; Mr. Kloots, 
Librarian, and Mr. Nicholson his assistant. Messrs. 
Childs, Goldsmith, Foord and Noakes, General and 
Agenda Committee. 

At the Peckham Rye Tabernacle, on Saturday, 
October Ist, Mr. A. W. Knight, assisted by other 
members, gave a demonstration of wireless to a 
large and appreciative audience. 

The instruments, by Messrs. Mitchells, of Rye 
Lane, gave every satisfaction, and rendered 
possible a faultless exposition of the science. 

Hon. Secretary, Mr. Geo. Sutton, A.M.I.E.E., 
18, Melford Road, S.E.22. $ 


Portsmouth and District Wireless 
Association. 

Hon. Secretary, Mr. R. G. H. Cole, 34, Bradford 
Road, Southsea. 

The above Association is making much progress. 
With funds received from displays at bazaars, etc., 
a Brown loud speaker has been purchased, and a 
license for transmitting C.W. and telephony has 
been applied for. 

A list has been opened for the Dutch concert 
fund, and the money will be forwarded in due course. 

At the three last meetings, papers have been read 
by Mr. Gall, on ‘ Direction Finders”; Mr. Priest, 
on " Modern Valves”; and by the Secretary, on 
“ The Poulsen Arc." 

We also had a “wireless tent " at a local scout 
jamboree, and did a roaring trade. It was quite 
exciting when the tent and aerial were being erected. 
For the latter we '' lassoed " the grand stand, and 
hooked up to that. 

Ofticers of the Association have been elected as 
follows :---President, Mr. A. G. Priest; Treasurer, 
Mr. W. €. Gall; Committee, Messrs. C. Bridge, 
Lawrence, and E. Smith. 


Cambridge and District Wireless Society. 

The first meeting of the season was held at the 
large room of the Photographic Ram Yard, on 
Wednesday. evening, September 28th, at 7.30 p.m. 
Mr. Farren in the chair, firstly mapped out the doings 
of the Society since it was founded in April. Mr. 
Farren then asked a meinber to propose that the 
joint secretary and treasurer should be relieved 
of the position of treasurer. Mr. Diver accordingly 
proposed this, and Mr. Butterfield seconded that 
Mr. Banyard should. be the Treasurer. This was 
unanimously carried. It was next agreed that 
ladies should be admitted to the Society. "The 
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Chairman proposed that the Cambridge Daily News 
should be asked to be the official organ of the 
Society. This was seconded by Mr. Butterfield 
and carried unanünously. The Secretary was 
instructed to act accordingly. 

The new aerial was then dealt with, and the 
Chairman was pleased to announce that the 
Photographic Society would allow the members 
of the Wireless Society to use the room in which 
the lead-in of the aerial is situated. with the 
reservation that it was not in use, and that it should 
be used in daylight. Sundays included. He also 
instructed the Chaimnan to put a book in the 
reading room of the Photographic Society for 
members to sign when thev used the aerial. The 
forthcoming programme was then discussed. and 
it should prove very interesting. 

Mr. Butterfield here took the chair, and called 
upon the Chairman to deliver his paperon “ Aerials.” 

Mr. Farren then dealt extensively with all kinds 
of aerials, dealing first with their theory. then with 
the practice in erecting aerials. Dealing with the 
theory of aerials he showed the amount of eftictency 
of one, two, three, up to ten wires, all spaced the 
same width apart. The practice of erecting the 
mast, was next dealt with. also the halyards. and 
finally the earth connection. The Society^s aerial 
was next dealt with, describing in some detail the 
advéntures that were encountered in erecting it. 

At the close of the lecture Mr. Butterfield pro- 
posed a hearty vote of thanks to the lecturer. and 
this was demonstrated in the usual way. The 
meeting was here declared infonnal, and Mr. 
Butterfield demonstrated a portable crystal set 
with valve reaction. The next meeting ix to be 
held at the large room of the Photographic Society, 
Ram Yard, at 7.30 on October 12th. when Mr. 
Butterfield will read a paper on “Coil Winding.” 
Mr. Culpan will also demonstrate a 3-valve set. 


The Stockport Wireless Society. 

An extraordinary. general meeting was held on 
September l4th. and the whole of the Society's 
rules were reviewed and some additions and 
amendments made. A letter was read from 
Mr. H. Pickford tendering his resignation of the 
office of Hon. Treasurer. The Chairman. Mr. 
Roberts, remarked that in losing the services of 
Mr. Pickford the Society was losing one of its most 
valuable assets. Mr. C. Froggatt was elected to 
the office in Mr. Pickford’s place. 

On September 18th a number of members gathered 
together in order to listen to the Halifax Wireless 
Club's concert. Owing to the absence of an 
amplifier, however. the music was very faint. but 
at 12 noon the members received a message of 
greeting from our Halifax friends the C.W. signals 
coming in very loud. 

On September 21st Mr. S. Corner gave a very 
interesting paper on “Simple Magnetism,” and on 
September 28th Mr. P. E. Leaver gave a lecture on 
" Electro Magnetism.” 

The Society s syllabus of lectures provides 
26 elementary lectures based on the requirements 
for the P.O. examination. and already a deal of 
benefit has been obtained from these simple 
lectures which will give the necessary. grounding 
in theory to all members, 
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Every Friday buzzer practice is held, and a deal 
of progress has been made in this direction, During 
the last month 14 new members have been enrolled. 
Anyone desiring to join the Society should apply 
to the Hon. Secretary. Mr. R. H. Jackson. 54. 
Prince's Street, Stockport. 


Luton Wireless Society. 

The Society's winter session promises to be most 
successful. There are now 80 members, senior and 
junior. With permission of the P.M.G. the Society's 
aerial has been extended to 200 ft. 

Application has been made to the London Wireless 
Society for affiliation. Membership cards and a 
syllabus of the usual fortnightly meetings and 
special scientific lectures held monthly, have been 
issued, and a weekly Morse class has been instituted, 
giving good practice for the proficient. members 
and instruction for beginners. 

The opening meeting held on September 1H 4th. was 
highly successful. The Mayor of Luton, Alderman 
H. Arnold, was chairman, and the demonstration 
by Mr. W. R. Tingey was highly appreciated. Music 
was successfully transmitted, and excellent signals 
on long and short wavelengths were received. 
using outdoor, indoor and frame aerials, and made 
audible to a large attendance by means of an 
amplifier and loud speaker. 

Mr. Tingey gave many useful hints to those 
building sets and demonstrated in a remarkable 
manner magnetic coupling of circuits, using his 
well-known and excellent tuning coils. 

A hearty vote of thanks to Mr. Tingey concluded 
the meeting, 

On Wednesday. September 28th, a lecture was 
given by the President, Mr. W. H. Cooke, A. M.I. E. E.. 
His subject was, '* Electricity Supply in the Town." 
Being borough electrical engineer the lecturer 
was able to give a detailed description of the 
means used to generate and distribute current, 
and a party of members will visit the local power 
station during the session. The means of using 
the local supply of D.C. for use as H.T. and L.T. 
for wireless apparatus was discussed, and questions 
were ably answered. 


Ilfórd and District Radio Society. 


This Society now boasts of well over 40 members. 
and on Wednesday, September 28th, at our fort- 
nightly meeting, most of them turned up. 

' The chair was taken by the Vice-President, 
Mr. Weleh, who has just come back from his holiday. 
and all were very pleased to see him'back again. 

The evening commenced with the usual buzzer 
practice. Mr. J. Thompson manipulating the key. 
The buzzer practice finished, Mr. Welch continued 
his interesting course of lectures, taking for his 
subject the theory of magnetism. He ably 
demonstrated his lecture by means of many 
pieces of apparatus strewn about the table. and dur- 
ing one of the experiments with a powerful magnet 
and a needle, someone laughingly suggested he 
should pull the needle through a newspaper. 
This he proceeded to do, much to everybody's 
amusement, 

A hearty vote of chanks wasaccordedto Mr. Welch. 
and we are all looking forward to the next lecture. 

Since the last meeting. great strides have been 
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made with the set for the Society. The Secretary 
and a few other members have been working on it, 
and it is now completed, and the last half-an-hour 
of the meeting was devoted to hstening in. Signals 
came in everywhere, but at 9.30 p.m. everyone 
was waiting anxiously fer some real good stuff 
and sure enough it came. | 

'" Hello! . Ilford Wireless Society— 2FQ calling," 
etc., etc., and Mr. Burnham then gave us a good 
half-hour transmission of music, which was heartily 
appreciated by all members. Our thanks are due 
to Mr. Burnham—he has christened our set with 
some waves which will be always welcome. The 
Society’s aerial is not yet up, and Mr. Burnham’s 
music was received on a single wire only 15 ft. high 
and about 40 ft. long, and we are all satisfied with 
the working of the set. 

After a thoroughly enjoyable evening the meeting 
broke up at 10.10 p.m. The Secretary, Mr. L. 
Vizard, 12, Seymour Gardens, Ilford, will be pleased 
to welcome new members. 


Coventry Wireless Association. 


A very successful meeting of the above Association 
was held on the evening of September 28th, 1921. 

The Club now has its own receiving set, thanks 
to the energies of Mr. Eggleston, who has devoted 
considerable time and skill to the manufacture of 
this complete single valve set. Tests of this 
apparatus were carried out, and the whole set 
proved to be most satisfactory. A portable 
'3-valve short wave set, made by oneof the members, 
gave very good results. 

discussion of various matters relating to 
" wireless" was held. It is hoped that these 
discussions of a technical character will take place at 
each meeting of the Association,as they are found to 
be most useful in imparting information to members. 

À very pleasant surprise was created when 
Mr. Eggleston brought in his 4-valve set. 
Demonstrations were given and signals came in 
remarkably loud and clear. This ended a very 
successful and entertaining evening. 

The next meeting will be held on Wednesday 
evening, October 26th, 1921, at 7.30, in the Club- 
room at St. Paul's Schools, Foleshill Road. 

Secretary, Mr. J. E. Bolus, 14, Coundon Road, 
Coventry. 


Ipswich and District Wireless Society. 


Hon. Secretary, Mr. F. T. G. Townsend, 40, 
Grove Lane, Ipswich. 

A very successful inaugural meeting of the above 
Society was held at the Municipal Technical 
School, Ipswich, on Thursday, September 22nd. 
A working set composed of apparatus loaned by 
local amatenirs was connected to the school aerial 
and excell..,t results obtained for an hour before 
the meeting, which began at B p.m. 

After the Chairman, Mr. F. Mellor, A. M.I.E.E., 
had opened the meeting by outlining the agenda 
and a few other remarks, the Hon. Secretary 
gave a detailed summary of the events, culminating 
in the present meeting, and also gave details of 
what it was hoped to do. <A good Club-room was 
essential, especially as it was proposed to open 
the room every evening. An annual subscription 
of 10s. was proposed, and those present were invited 


to enrol on this basis pending a definite settlement. 
Upon passing papers round it was found about 
40 persons of the 100 present desired to become 
members. A temporary committee, consisting 
of Mr. Mellor (Chairman), Messrs. Boddey, Alger, 
Adcock, Firman, Townsend (Secretary), was elected 
to form rules and submit to & further meeting to 
be convened later. An effort was then made to 
intercept the Dutch concert, but owing to local 
interference and static this could only be discerned 
faintly. Messrs. British Thomson-Houston & Co., 
of Rugby, very kindly loaned one of their portable 
receiving sets, and a 2-valve amplifier, by which 
excellent results were obtained. It was generally 
acknowledged that the B.T.H. Co. have succeeded 
in producing a high-class article in their portable 
set, as it left nothing to be desired in any way. 

The Committee wish to thank the following 
gentlemen for kindly loaning apparatus :-—Messrs. 
B.T.H. Co.; H. €. Gooding, Stowmarket (Morse 
inker, wavemeter, converted Mk. III) ; C. Chevallier, 
Rushmere (Brown loud speaker); A. Southgate, 
Tattingstone (new Mark III); F. Boddey, Ipswich 
(2-valve amplifier); S.. Lewis, Ipswich (onginal 
Marconi silver coherer). 


South Woodford Radio Society. 


Hon. Secretary, Mr. L. R. Gaywood, '' East- 
holme,” 190, Hermon Hill, South Woodford, Essex. 

The first annual meeting of the above Society 
was held at Headquarters on Tuesday. October 4th, 
at 8.30 p.m., the chair being taken by Mr. E. J. 
Turbyfield. 

The following officers were elected :— President, 
Mr. E. J. Turbyfield ; Vice-President, Dr. J. 
Craig-Crawford ; Treasurer, Mr. E. J. Turbyfield ; 
Secretary, Mr. L. R. Gaywood; Committee, 
Messrs. S. Carr, V. Johnston, and C. Carr. The 
Society at present numbers 20 members, and 
already possesses a 2-valve receiving set from which 
excellent results are being obtained. 

It has been arranged to hold “ buzzer” classes 
from 8.30 p.in. to 9.30 p.m. on Tuesday and Fridays, 
and a complete syllabus for the coming season 
will be arranged shortly. 

The Secretary will be 


pleased to forward 


"particulars to, or meet by appointment any persons 


in the district who are interested in wireless and 
desirous of becoming members, 


Newark-on-Trent and District Wireless 
Society. 

Hon. Secretary, Mr. G. T. Sindall, 
Avenue, Hawtonville, Newark-on-Trent. 

Owing to a fair response to the recent paragraph 
in The Wireless World, re the reforming of the 
above Society, which fell through last winter, a 
meeting was held on September 28th, at the 
Magnus Grammar School (by kind permission of 
the Headmaster, Rev. H. Gorse). A fair number 
of amateurs were present, and it was resolved to 
reform the Society at once. 

It is hoped that more success will attend the 
Society's work this winter, and as the room has 
been placed at our disposal, and also the fine 
aerial which is led into the room, there is no reason 
why this should not be so. It was decided to meet 
each Wednesday evening at 7.30. Buzzer practice 


6. Beech 
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for the first half-hour and the remainder of the 
evening devoted to lecture or discussions. 

The Rev. H. Gorse, M.A., has kindly consented 
to become the President. and Mr. G. T. Sindall 
was elected Hon. Secretary, and Mr. Edmonds 
Hon. Treasurer. The subscription has been fixed 
at ls. per month for the time being. The Society 


welcome the attendance of anyone interested in 
wireless. 


Blackpool and Fylde Wireless Club. 

The above Club has made the suggestion that a 
conference of the various wireless societies of the 
North might be arranged to take place at Blackpool 
some time in the near future. Those interested 
should communicate with the Secretary, 8, Park 
Street, Lytham, Lancs. 


The Greenwich Wireless Society. 

Hon. Secretaries, Mr. Arthur F. Bartle, 27, Kid- 
brooke Park Road, Blackheath, S.E.3, and Mr. W. 
Md s nhai, 18, Blackheath Rise, Lewisham. 

The first meeting of the new session was held at 
Headquarters on October 4th. After formal 
business was completed Mr. S. Ward presented 
& most interesting and instructive paper on 
" Capacity and Inductance.” The chair during 
proceedings was taken by Mr. Hubert Fergsuson. 
Next formal meeting Tuesday, November Ist. 
at. 8.30 p.m. 

More papers are required and help from other 
societies in this respect would be very much 
appreciated. Visitors from other societies heartily 
welcome. ; 


Headquarters, Ranger's Lodge, Greenwich Park. 


Manchester (Y.M.C.A.) Wireless Society. 

A general meeting was held of the above Society 
on Wednesday, August 24th last. It was resolved 
unanimously to amalgamate with the Manchester 
Wireless Society, and Headquarters will be in future 
at the Albion Hotel, Piccadilly, Manchester. 
All further communications shall be addressed to 
Mr. Y. W. P. Evans, Secretary, Manchester 
Wireless Society. 


The Margate and District Wireless Club, 

The above Club which was formed on April 29th, 
1921, is still going Strong ; members continue to 
increase, and also the Club apparatus. A crystal 
set is fitted and a valve set is in the course of 
construction. 

The meetings take place at 119, Northdown 
Road, Margate, at 7.30 p.m. every Tuesday, when 
lectures are given, Morse practice indulged in, and 
numerous questions asked and answered. All 
new members will be made welcome. 

Further information can be had from the 
Secretary, Mr. J. Byers, 33. Richmond Avenue, 
Margate, or from the President, Mr. G. W. May, 
75a. Trinity Square, Margate. 

Epsom and District Amateur Radio Society. 

The first meeting of the above Society was held 
on Wednesday last, at the Cinema Royal, Epsom, 
when a record attendance was made. Quite a 
large variety of apparatus was displayed. and 
tested on the Club's aerial. 

Good signals were received on a Mark IIT. tuner, 
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converted for use as a 2-valve set. 
other stations were very clear. z 

A twin wire aerial is in the course of construction, 
and will be completed early. Four new members 
were elected. Owing to vacancies on the Committee 
it was found necessary to fill the places, and the 
names of members are given below. 

President, H. G. Gardner; Chairman, W. J. 
Clark ; Secretary, H. N. Penfold: Treasurer. 
J. B. Plenty; “Messrs. C. Campbell, Atkinson. 
Gravett and S. Brown. 

Arrangements are being made to organise .a 
series of dances in Epsom to swell the funds, and 
in all probability £20 will be reached very soon. 
As a novelty for this district music will be received 
by wireless on a temporary aerial] erected in the 
room where the dances will be held. Buzzer 
practice will be held each Wednesday at 7.30 p.m.. 
and lectures, demonstrations, etc., will be held 
after 8 p.m. 

Gentlemen desirous of becoming members are 
asked to write to Mr. H. N. Penfold, Hon. Secretary, 
or Mr. J. B. Plenty, Hon. Treasurer, at Cinema 
Royal, Epsom. 


Horsea and 


CORRESPONDENCE 


To the Editor of The Wireless World. 


Sir,—The Portsmouth and District Wireless 
Association have asked me to communicate with 
you with reference to transmission of telephony 
from an English station, in a similar manner to 
that of the Dutch concert from Holland. 

We think, in common we feel sure with other 
Societies, that a short transmission of telephony, 
if only for a few minutes daily, from such ‘a 
station as Chelmsford, would be greatly appreciated 
and would, undoubtedly. do much to further 
amateur work, and increase enthusiasm in the 
wireless hobby. Trusting you would publish this 
for us, 


R. G. H. COLE. 
6th October, 1921. 


To the Editor of The Wireless World. 


Sir, —May I be permitted, through the columns 
of The Wireless World, to make an appeal to 
amateurs transmitting telephony. It is often, 
owing to jamming or bad articulation, impossible 
to catch the exact call letters of the station sending, 
and at times a great deal of the interest is lost to 
the hearer and valuable reports fr different 
parts of the country to the sender. If all amateurs 
would repeat their call letters several times, both 
before and after their transmission, this difficulty 
would be overcome. In this connection I would 
suggest that speakers should adopt the “ack,” 
* beer," “don,” or “a” for Arthur, “b” for 
Bertie, ** d" for David method to avoid mistakes. 
A careful study of the methods adopted by 
Croydon would repay the trouble. 


A. 8. BRERETON. 
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QUESTIONS AND ANSWERS 


NOTE.—This section of the magazine ts placed at the disposal of all readers who wish to receive advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work. | Readers 
should comply with the following rules.—(1) Questions should be numbered and written on one side of the 
paper only, and should not exceed four in number. (2) Queries should be clear and concise. (3) Before sending 
in their questions readers are advised to search recent numbers to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) All queries must 
be accom panied by the full name and address of the sender, which is for reference, not for publication. Queries 
will be answered under the initials and town of the correspondent. or. if so desired, under a “` nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 


save time by writing direct to the various firms employing operators. 


A.B.C.(Gosport).—(1) The formula on page 302 
of August 6th issue, in reply to ** Quaere,'' will 
enable you to make the correct calculation. 

(2) The relative amounts of A.T.I. and reaction 
inductance are best determined experimentally. 
The inductance of your basket coils will be approxi- 
mately 5.000 mhys. For the reaction make a coil 
similar to the A.T.I. to commence with, and 
experiment with it. 

(3) The maximum wavelength will be about 
3,500 ms. 

(4) The wiring diagram was correct. 

J.G.B. (Fife).— If the M panel has a grid leak 
and condenser, a crystal will not do much good. If 
it has not, the reaction coil may be tuned by means 
of & condenser and the crystal connected across 
this condenser. Short circuit the telephone terminals 
and place the telephones in series with the crystal 
in the usual way. 

G.C.L. (Cardiff).—(1) Yes; a good arrange- 
ment. 

(2) Yes. Connect it across the L.T. terminals, 
and not as shown. 

(3) Earth to the negative of the 6-volt battery 
the cores of the L.F. transformers and telephone 
transformers to prevent howling. 

AMATEUR (S.E.).—(1) and (2) We regret we 
have no detailed information regarding this set. If 
it is a military trench set, it will probably only be 
suitable for short waves, of the order of 300 to 
1,000 ms. 

(2) Yeu. 

(4) Either 4 or 6 volts, with a resistance either 
in the set or external to it. 

S.J.R.B. (Ringwood).--(1) The weak incoming 
currents ara passed through either one of the D.U. 
windings, sometimes through both. and cause a 
movement of the tongue or armature against one 
of the contacts. The recording or indicating device 
connected to the tongue and one of the contacts 
S or M is thus operated. 

(2) These letters stand for ** Down " and ** Up." 
referring, of course, to the telegraph line. 

(3) The current charge necessary to operate this 
relay is about 1 milliarmp, to obtain which several 
valves in cascade are required. To make it suitable 
as a wireless relay, rewind the coils full of No. 47 
wire. 

(4) There are not a sufficient number of types 
of relay used in wireless work to justify a book on 
the subject. Relays of the G. P.O. type are described 
in books relating to cable telegraphy, such as that 
by Herbert. 

A.F. (Stone).— (1) A diagram of the French 
6-valve amplifier, with triple pole switch, is given 


in Fig. 1. With receiver connected to L, L, and 
switch at HF, the first valve acts as a rectifier 
with grid condenser. Wjth telephone terminals of 
a receiver connected to L,L, and the switch at 
BF, the set acts as a low-frequency amplifier. The 
additional tapping on the primary of the first 
transformer was provided to give a low resistance 
primary for use with earth telegraphy systems, in 
which case the current to be magnified was put 
into the transformer at L,L,. This is not needed 
for wireless. What vou call a reactance is probably 
the grid leak. 


em b t 


Fig 1. 


MAC SMYTH (Castlebar) .— The relay requires 
about 1 milliamp. of current to operate it. It 
requires the magnification of several valves to 
give this current charge. To operate it from a single 
valve receiver is out of the question. 

G.O.A. (Pinner).—(1) Cleethorpes is. we 
believe, on private Admiralty service; no working 
times are publishable. You should be able to get 
the station. 

(2) Maximum, .0:00055; minimum. 
minate; very likely about 0-00001 mfds. 

(3) This station may possibly be Gibraltar, but 
we are doubtful about this. 

(4) Yes. 

ANTENNA (Liverpool).—We are glad our 
previous advice was of use. The present set seems 
O.K. The down lead would be better taken to the 
end of the aerial nearest to the window ; you could 
stay it out a little from the wall. The suggested 
addition of an A.T.I. should considerably improves 
the set ; but the crystal and telephones should be 
tapped right across both coils— not the small one 
only, which gives too weak current, as you suppose. 
Crackling noises are almost certainly X's. The set 
seems to give resulta, as good as can be expected ; 
now proceed to improve it by elaborating the design, 
e.g., introduce a tuning condenser to improve the 
selectivity. 


indeter- 
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K.U. (Leytonstone).-—(1) An additional permit 
to cover the proposed alteration would be 
necessary. 

(2) The proposed circuit would be very in- 
efficient. Take any good crystal circuit and, in 
place of the telephones—or telephone transformer, 
if fitted— put an H.R. iron-cored step-up intervalve 
transformer, connecting the grid and filament of 
the valve across the higher resistance winding. 

(3) The open-ended arrangement. if preferable ; 
but in the case of two wires only, it is almost 
iminaterial. 

C.M.H. (Canterbury).- (1) and (2) Yes. either 
add an additional coll for the reactance, or make 
one of the original coils the reactance coil, putting 
the other in the appropriate receiver circuit. 

(3) See Fig. 9, page 368, September 3rd. 

(4) No, thoroughly bad. See various crystal 
circuits in recent issues. 

F.G.N. (Tonbridge).—(1) For 0:002 míds. a 
single pair of foils with an overlap of 1]" by 2” 
will be sufficient. For 0:0015 mfds., as above, but 
with 3"' of the above overlap. 

(2) A reaction coil is of no use with a crystal 
set. 

(3) Fourteen fixed, 13 variable. 

(4) About 0-002 mfds. variable. 

SEA SCOUT (Isle of Bute).—(1) The aerial 
should be quite eflicient, if satisfactorily insulated 
Írom the tree and all its branches. 

(2) Yes. 

W.H.B. (Castleford).— (1) According to the 
old-established convention current flows in a circuit 
from a point at positive potential to a point at 
negative potential. According to the modern 
electron theory, the current, consisting of a stream 
of negatively charged particles of electricity, or 
electrons, flows in the opposite direction. "This is 
the more exact view of the matter, though the 
older convention is still useful and used in many 
CASES. 

(2) Various proprietary mixtures of a secret 
nature are used. They probably consist of an 
intimate mixture of a fairly good conductor, such 
as graphite, with a suitable proportion of some 
non-conducting substances. 

(3) Almost immaterial: the best position de- 
pends on the valve employed. 

(4) There is no way possible without the use of 
special apparatus. The best method of making 
such resistances is by trial and error, i.c.. altering 
the resistance until it works well. The exact value 
is not critical. 

S.H. (Tunbridge Wells).— See Fig. 4. page 186, 
June l1lth, with the data there given—in which. 
however, the transformer marked “ 1/1”? should 
preferably have a ratio of about 1 2, and should, of 
course, be shown iron cored. 

* NEST "' (Lowestoft).— (1) and (2) Circuit is 
quite correct and rather ingenious. 

(3) Probably, but not certainly, whenever the 
H.T. is switched on, and also when the L.T. is 
switched on, if the H.T. is also on at the time. 

? (Brighton).— (1) Make coil L 4" diameter, 
10” long, wound with No. 26, and L, 3” diameter, 
8^" long, also of No. 26; 4 oz. will probably be 
sufficient. 
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(2) Either H.R. or L.R. with a transformer 
would give best results; but a medium resistance 
of 2.800 ohms. should give good signals. 

(3) 300 to 3,000 ms. The Dutch Concerts 
(1,050 ms.) will be weak. 

(4) The valve probably requires 6 volts with a 
variable resistance for the filament and about 
50 volts for the plate. 

* ACK ACK "' (Greenwich). (1) 0-0017 and 
0-0021 míds. approximately. 

(2) Yes, although 0-0021 míds. is rather low 
for the 0-003 mfds. condenser. 

(3) The number—10— is correct for this con- 
denser. 

(4) No. 

G.H.P. (Stalybridge).—(1) Wind several feet 
of No. 22 bare Eureka wire round a pencil and 
draw out the sprind so formed so that the adjacent 
turns do not touch. Screw it at the ends to a 
piece of wood and make a sliding contact arrange- 
ment. 

(2) Maximum wavelength about 2,500 ms. 

(3) Use either a V24 or an R valve, the former 
with about 30 volts and the latter with about 50. 
The grid condenser must have a leak of about 
2 megohms connected across it. 

G.A.H. (Farnborough).— (1) Value suggested 
is O.K., but à somewhat larger value would be 
useful. 

(2) Use a small coil sliding in and out of the 
secondary, wound with about No. 28 wire. 

(3) These expressions are used rather loosely. 
Generally a pancake coil is one containing a single 
layer of wire, and the term “slab” is used for a 
thin honeycomb, or other coil containing rather 
more than a single !ayer of wire in its thickness. 

(4) Yes. Connect a 0-001 mfd. condenser across 
the primary of the interva!ve transtormer. 


CORRECTIONS. 


October 15th issue. On page 433, col. 2, formula 
should read : - 


600 z RC 
R (1 TS ) 
/ A 


On page 437,col. 1, for 60,000 watts read 
60.000 ohins, and for 80.000 watts read 80,000 ohms. 


SHARE MARKET REPORT. 


There has been no business done with Wireless 
Shares during the fortnight, aud the prices have 
been affected accordingly. 


Prices as we go to press, October 21st, are :— 


Marconi Ordinary .. .. .. £1 IL 3 
m Preference .. oe £1 10 O0 
T Inter. Marine .. 17 6 
is Canadian M a 5 6 
Radio Corporation of America :— 
Ordinary .. .. .. .. 10 3 
Preference .. .. .. .. 9 0 d 


FORTNIGHTLY] NOVEMBER 12th, 1921. 


DUTCH CONCERTS | 


Marvellous results have been secured by those using 


the “ TINGEY" 2 and 3 VALVE RECEIVERS 


" Montpellier, 
rosvenor Road, 
Southampton. 
Dear Sir, 
The new 3-valve set and inductances | am delighted 
with, I get better results than I have done with a 
6- valve Amplifying set ‘ 

The strength of signals are terrific, and may tell you | 
had the Dutch Concert all the afternoon. X 

The Band Selection and Clarionet Solo were very ES 
fine also the singing was quite g = 

On Thursday last, in spite of the strong atmospherics, 
I got the Hague music from the start to finish of the yen 
mission, also from 2.30 p.m. yesterday (Sunday) till 6 

The Music was phat Res clear, also speech w ich 
was a very lengthy one. 

] may add without any exaggefation that nearly all 
signals are readable with head gear on table. orsea— 
Coltana—Paris— Devizes- - Poldhu can be easily read 30 to 
40 feet away from the "phones. 

| must say that your patent Inductances are a great 


success, by far the best ] have ever tried. More than 
delighted with 3-valve receiver the selectivity of tuning is 1 Valve H.F.—1 Rect 
I Vaive H F.—1 Rect.—1 L.F. very fine. Thanking pe for Pp ONUS. "- , 
t e 
PRICE OF RECEIVER m YO Simed) C. WHITE. PRISE eco an C 
Wi Valves) ——— aa (Without Valves.) | 
(Without Valves The letter quoted above is the first of several encouraging Sé daidai. aa (o be | 
So designed as to be equally letters recently received by us and is published with the equally eliaier.on- - eli u 
eficient on all wavelengths. kind permission of our customer, wavelengths. | | 
HAVE YOU RECEIVED 
£8 10 O OUR NEW PRICE LIST P £6 O O EM 
T Offices and Showrooms | | 
Telephone: e e . 92, Queen Street, Pd 
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MITCHELL MANUFACTURED 
HIGH TENSION GENERATORS 


Are for real commercial use, consequentlv are free from the troubles experienced with ex-Government 
Machines, which were designed for Aircraft use. The range listed below are those constantly 
demanded, and a large range is in progress. 


€——— M 


COOL RUNNING. = SUBSTANTIAL BEARINGS. 
CARBON BRUSHGEAR. LARGE NUMBER OF COMMUTATORS. 


VENENIS GUARANTEED FOR Ux MONTHS. : 


PARTICULARS OF TYPE “A” MACHINE. 

Giving 500 volts, roo milliamperes at 3,000 r.p.m. similar to illustration 
but with a different type brush gear, and grooved pulley. Recommended 
for laboratory use, where short runs are required. Price each, £10. 

PARTICULARS OF TYPE "B." 

Giving 500 volts, 150 milliamperes, at 2,000 r.p.m. Specially 
recommended for ro—20 Watt Licenses, where runs would not exceed 
one hour at a time. Price each, £15. 

PARTICULARS OF TYPE “C.” 

Commercial Generator, 500 volts, 200 milliamperes, speed only 1,500 
r.p.m. Wonderfully efficient. For long continuous running, maintai 
a very low temperature. Heavily built. Rall bearings. As illustrated. 
Price each, £92, 

Motor convertors, motor generators, transformers from 4 to 15,000 volts. Any frequencies or 


outputs. Wireless types with combined low and ae tension windings a speciality. Range of 
certain sizes actually in stock. OUR PRICES ARE RIGHT. 


MITCHELL’S ELECTRICAL & WIRELESS Ltd., 


Great Britains Great Wireless Stores. 
188, RYE LANE, PECHHAM, S.E. 15. 


OUR EXPERIENCE 


in the Manufacture of High and 
Low Tension Condensers for all 
Types of Wireless Installations 


IS UNIQUE 
IT IS AT YOUR SERVICE. 


All enquiries other than American 
should be addressed to (Department W.) 


DUCON WORKS, Goldhawk Rd., 
Shepherds Bush, London, W.12 


Telephone: - - HAMMERSMITH 1084. 
CONDENSER C? L° Telegrams: HIVOLTCON, PHONE, LONDON. 
Code : - MARCONI INTERNATIONAL. 


All American Enquiries to be addressed— 


DUBILIER CONDENSER CO, Inc. 217 Centre Street. New York. 
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A SEPARATE HETERODYNE FOR SHORT 
WAVE WORK 


AN INSTRUMENT WHICH CAN BE USED FOR THE TRANSATLANTIC 
TESTS 


By PuniLir R. Coursey, B.Sc., F.Inst.P., A.M.I.E.E. 
(Continued from page 464.) 


ETAILS of the dimensions of other 

parts required for the construction of 
the instrument are given in Figs. 5 to 10. It 
will be noted from this that provision is made 
for using a V 24 type of valve, which is a very 
convenient one to use for an instrument of 
this type, since only a low value of H.T. 
voltage is necessary. When completed with 
one of these valves the instrument will 
usually oscillate with only 6 volts in the 
high tension battery. If preferred, a holder 
for a 4-pin valve of the standard French 
or “R?” type may be fitted, instead of the 
spring clips for the V 24 valve, with but 
trifling alteration to the general layout of the 
apparatus. The low capacity of the V 24 


58A CLEAR 


SGA CLEAR 
Details of side clips for valve. 


Fig. 5. 


valve, however, is advantageous for this short 
wave Instrument. 

Fig. 5 gives the details of the side-clips for 
the V 24 valve. They are bent up from 


wide 


alt 


HOLE CSK 


TO ON LEFT- y 
HAND SURFACE | 
saa CLEAR | j|73e-j "e 
Fig. 6. Fixed end clip for valve. 


thin springy phosphor-bronze strip, 3j-inch 
wide, to the dimensions shown in that sketch. 
These are the clips marked A and G in 
Fig. 11. 

The end clips for the valve are shown in 
Figs. 6 and 7, the former being of .#, in. 
brass strip, 4 in. wide, and the latter, the 
flexible one, of thin springy phosphor-bronze 
strip. The thickness of this strip should 
not much exceed about œp in. These 
two clips are those mounted on the right and 
left-hand ends of the valve in Fig. 11 
respectively. In Fig. 8 will be found details 
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of the two brass angle brackets used to support 
the former on which the coils (Fig. 3) are 
wound. This is made of .3, in. brass 
strip, 4 in. wide. “Two are required to the 
dimensions given. 


Fig. 7. Springy end clip for valve. 

The pointer for the condenser scale 
(shown mounted on the right-hand side of 
the condenser, in Fig. 11) is shown in Fig. 9. 
This is made of thin brass strip about , in. 
thick. Fig. 10 indicates the dimensions of 
the brass strip used to short-circuit the 


F ig. 8. 


Supporta for cod former. 
"phone" terminals when telephones are 
not required connected to the set. This, of 
course, is usually the case when the instrument 
's used purely as a separate heterodyne, but 
the terminals are very convenient in some cases 
since the instrument can also be used for many 
other purposes, such as a c.w. wavemeter, 
and for carrying out many simple high- 
frequency. measurements. 

In Fig. 11 will be found a diagram of 
the layout of the top of the instrument, with 
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the lettering of the various terminals, and in 
Fig. 12 a diagram of the connections of the 
instrument between these terminals, the 
labelling of the terminals in this diagram 
corresponding with that in Fig. 11. In 
Fig. 11 it will be noticed that a miniature 


tumbler switch is shown, to provide a filament ` 


switch for the set. The position of the 
centre only of this switch is indicated in Fig. 
4, as the exact position and size of the holes 
necessary for fixing this switch in position, 
and for allowing the connecting wires access 
to its terminals, will depend upon the par- 
ticular pattern of switch used. The position 
of these holes should therefore be marked 
out after the purchase of this switch. Its 


Ap 


Fig. 9. Pointer for condenser scale. 


outside diameter should not exceed about 
12 ins. 

The terminals used (2 B. A.) should be 
screwed into the ebonite, and provided 
with washers and nuts on the underside 
for the connections. The wiring is most 
conveniently carried out with bare No. 18 
copper wire, covered with insulating sleeving 
where necessary. 

The former on which the anode and grid 
coils are wound is supported from the under- 
side of the ebonite top by means of the brass 
brackets, of which the dimensions are given 
in Fig. 8. 


Q tT ge 
-e| 73 e- Jaz DIA 
Fig. 10. 


The variable condenser has a maximum 
capacity of approximately 0-00025 micro- 
farad. One of the small ex-Service condensers 
of about this capacity may conveniently be 
emploved by mounting its aluminium top 
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on the underside of the ebonite top of the 
instrument. The bush of the aluminium 
top through which the condenser spindle 
projects should be passed through the 
ebonite, a hole of suitable dimensions being 
drilled for this purpose. The position of the 
centre only of this hole is indicated on the 


drilling diagram of Fig. 4. 


(ORT © f ORAO 


H 


— v 24 VALVE 


VARIABLE 

CONDENSER 
O 00026 u F 
MAXIMUM 


TELEPHONES 


CAPACITY 


Fig. M. Layout of top of instrument. 

If it is desired to build up the condenser, 
6 fixed plates and 5 moving plates of the 
sizes shown in Figs. 13 and 14 respectively 
may be used. These plates may be cut out 
of sheet metal „l, in. thick, either brass or 
aluminium being used. The corners and 
edges should all be carefully rounded, and all 
the rough burrs removed. 

Spacing washers Į}, in. thick should be 
used between the plates, those for the fixed 
plates being } in. diameter, and for the moving 


Fig. 12. 


plates ł in. diameter. Eighteen of the former 
will be required, and four of the latter, allowing 
one set of 3 washers, to be used for spacing 
the first fixed plate Į}, in. away from the 
under surface of the ebonite. 

‘Three brass screws } in. diameter by 11 in. 
long with countersunk heads, are necessary 
to hold the fixed plates in position. They 
should be screwed through the ebonite from 
the upper side, holes being drilled and tapped 
in the ebonite for this purpose in the correct 
positions to correspond with the holes in the 
fixed plates shown in Fig. 12. Six nuts will 
be required for these screws to clamp and lock 
the plates in position. 


Fiq. 13. 


Fixed condenser plates. 


The dimensions of the knob and scale are 
shown in Fig. 15. They should be provided 
with a brass bush on the underside with a 
square hole to fit the square top of the spindle 
on which the moving plates are mounted. 

This spindle is } in. diameter by 2 ins. 
long, nuts being provided for clamping the 
moving plates on to it, and filed square to 
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fit the condenser knob at its upper end. 
The knob is fixed in position by a screw 
through it into the top end of the spindle. 
The lower end of the spindle carrying the 
movable plates is held in position by a suitable 
framework, Fig. 16. The 4 in. hole 
marked in this diagram as for the bearing A 
is to take the lower end of the condenser 
spindle, which should be tuned down to 
4 in. diameter for this purpose. This frame is 
cut out of 4 in. brass sheet, and is held in 
place by long 2 B. A. screws, passing through 
the j in. holes at the extremities of its 
arms. These screw into the underside of 


ra 


Fig. 14. Movable condenser plate. 


the ebonite top of the instrument, the frame, 
Fig. 15, being secured rigidly to them by 
means of nuts. The positions of these 
screws, and those required to hold the fixed 
plates are not shown in the drilling diagram, 
Fig. 4, but should be marked out when the 
parts are ready for mounting. It is recom- 
mended, however, to use a_ ready-made 
variable condenser for this instrument, if 
possible, and merely to mount it in the position 
indicated in Fig. 4, as already described. 

The fixed blocking condenser of 0-011 
microfarad capacity shown in Fig. 12, may 


be built up of tinfoil with paraffined paper, or | 


mica, for the dielectric. More conveniently 
a small Dubilier condenser of this capacity 
may be employed, and fixed in place on the 
underside of the ebonite top by two small 
screws. 

The filament resistance of 2 ohm, shown 
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in the circuit diagram (Fig. 12), may be built 
up of a few inches of resistance wire wound on 
a strip of mica or other convenient non- 
inflammable insulating material, and mounted 


on the underside of the ebonite lid. Its 
od 
RSIS GW noo 
* * 
t i : 


purpose is to enable a 6-volt accumulator to 
be used with the V24 valve, and to obtain 
about 4} volts on the filament terminals 
of the valve when in use. 

An instrument constructed on these lines 
with a V24 valve should oscillate readily 
over the whole range of the condenser scale 
with 6 volts connected to the H.T. terminals. 

The negative lead of the H.T. battery is 
joined to the positive of the filament battery 
so that the two combine together in the plate 
circuit of the valve, giving an effective 
voltage of 12 in that circuit. With this 
arrangement care must be taken to keep the 
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grid circuit joined to the negative end of the 
flament. ‘This will be the case if the wiring 
diagram given in Fig. 12 is adhered to. With 
such an instrument a 200-metre wave will 
usually be found a little over half-way 
round the scale of the variable condenser, 
rendering the instrument convenient for use 
on the licensed 180 metres wavelength as 
well. 

When in use as a normal heterodyne unit 
the telephone terminals are not required 
and should be short-circuited by the link 
provided. They are only fitted to the 
instrument to enable telephones to be joined 
in circuit as a help for calibration purposes, 
and for other measurements. 

The two terminals marked “ capacity," 
in Figs. 11 and 12, are connected directly 
across the ends of the variable condenser. 
_A very small single plate or vernier condenser 
can be joined across these terminals when 
desired to aid in fine adjustments of the 
wavelength. Such an addition is particularly 
desirable when heterodyning these short 
wavelengths, as the tuning range for main- 
taining the beat note within the audible 
limits is very restricted at these high 
frequencies. Such an addition, however, 
will, of course, alter the calibration of the 
instrument should it be desired to use it as 
a wavemeter. | 

'The readings of the instrument may be 


calibrated against a standard wavemeter, 
so as to obtain the approximate wavelength 
Corresponding to any scale reading of the 
condenser. Such a calibration, however, 
will vary slightlv with all changes in the 
filament and H.T. batteries, and will usually 
also vary somewhat when the valve is changed. 
It must be carried out, of course, without any 
additional fine adjustment or vernier 
condenser connected to the “capacity” 
terminals, as such an addition, although very 
convenient for use, would constitute a serious 
disturbing element. 

An important point to note when joining 

up the leads inside the instrument is that the 
wire from the grid of the valve should be 
joined to the fixed plates of the variable 
condenser, the movable vanes being connected 
to the filament of the valve. The potential 
of the movable vanes will then be lower, 
and the presence of the hand when making 
adjustments will be less serious. This pre- 
caution will be found of particular value 
when calibrating the condenser. 
" When accurate work is necessary with an 
instrument of this kind it is very desirable 
to fit a long handle to the condenser so as to 
enable the hand to be kept further from the 
instrument. Any convenient form of such 
handle can readily be added to this instrument, 
and will aid considerably the ease of its 
operation. 


PRIZES FOR TRANSATLANTIC TESTS 


S promised in our last issue, we give 
below particulars of the valuable prizes 
offered by various manufacturers of wireless 
apparatus, in connection with the Trans- 
atlantic Competition. 
Prizes are offered as follows, by the 
companies indicated :— 
Amateur Supplies Association.— 
A “ Simplex " cabinet valve set. 
E. M. Ashley, Ltd.—A prize to the 


value of £8 to the winner, the prize 
to be completely at the disposal of the 
judges. 

G. Z. Auckland & Son.—Appar- 
atus from their stock to the value of £10. 

Burnham & Co.—Three prizes— 
(1) A Burndept III receiver; (2) a 
Burndept II; and (3) a Burndept I. 
Prize (1) to beawarded to the individual 
or club receiving the signals; prizes 
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(2) and (3) to go as consolation or other 
prizes to be given at the discretion of 
the judges. 

Butler & Co.—A_ selection of 
apparatus from their list to the value of 
£5. 

Dubilier Condenser Company, 
Ltd.—Condensers to the value of £10 to 
go to the most successful competitor, 
the winner choosing his own prize. 

A. W. Gamage, Ltd.—A prize to 
be offered subject to the employment in 
the tests of apparatus purchased from 
them. 

Halliwell & Good, Ltd.—A prize 
of goods selected from their catalogue 
to the value of £30, conditional on the 
successtul competitor employing at least 
one essential unit of apparatus supplied 
by them. 

B. Hesketh.—Any standard appar- 
atus Chosen from their list, current at the 
date of the award, to the value of £5 5s. 
This prize to be available, at the dis- 
cretion of the judges, for the best 
designed circuit. 

H. P. R. Wireless, Ltd.—Prize to 
be offered, but particulars not vet sup- 
plied. 

H. W. Sullivan.— A © Sullivan 
standard laboratory heterodyne Wave- 
meter (sold at £35 nett). The foliowing 
conditions are imposed :—(1) "That not 
less than two components of the set used 
shall be of their manufacture; (2) 
that this prize be only awarded in the 
event of the signals actually being 
received. 

It is felt that there must still be a larze 
number of experimenters interested in the 
attempt to get these signals who have not 
vet registered their names with us. [t is 
pointed out that the final details of the tests, 
together with any other special information 
on the subject, will be circulated by post only 
to those who have supplied their names and 
addresses in accordance with the regulations 
of the Competition set out in the last issue of 
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The Wireless World (October 29th, pp. 
482-483.) 

Arrangements have been made for the 
transmission of special calibration waves on 
200 metres at frequent intervals from after 
the appearance of this issue until the date of 
the commencement of the Transatlantic 
Tests. Particulars as to the dates and times of 
the transmission of these calibration. waves 
will be circulated by post to those entering 
for the Somber ven 


DUTCH CONCERTS 


ELOW we reprint a list of the total 

subscriptions received to date in response 
to the appeal for funds in support of the 
Dutch concerts :— 


The Wireless World - : 
Sheffield and District W T EM Society - 
Mr. J. C. Walker : - 
Wireless and Experimental Association - 
Mr. F. H. Berryman - : - 
Messrs. Burnham & Co. - - 
J. R. C. - 

Mr. W.J. Crampton 

Dr. Nesbitt Burns - 

Messrs. Arnold Mack & Co. 

Mr. W.R Wade - 

Mr. W. S. Hubbard 

" Billy Jones" - 

N.S. Rly., Electrical Dept. Ww reles Soc. 
Mr. N. K. Niness - 
Mr. B. E. Peal - - - - - 
Mr. W. C. Butler - - - 

Mr. H. E. Adshead - - - 
Captain R. B. Turbutt - - - 
Mr. J. A. A. Yeo - - - - 


— pum pt jumé pud p pd pd pes wm t em ESS O t3 G3 G5 c Ma 
DSO Om m LR ee NID DOE tn & 


Baanmencersescssocesoootsoossco® 


Mr. G. Smith Clarke. - - 
North Middlesex Wireless Club - - 10 
Mr. S. R. Wright - - - 10 
Mr. P. R. Coursey - - - - 10 
Mr. P. W. Harris - . . - 10 
Mr. H. S. Pocock - - - - 10 
Mr. J. R. Clay - - - - - 10 
Mr. H. J. Oram - - - - - 10 6 
Mr. E. Fowler Clark - - - - 10 o 
Captain J. D. Adamson - - - 10 O 
Mr. H. Bevan Swift - - - - 10 0 
Mr. C. L. Bell - - - - - 10 © 
Mr. J. P. Beeson - - - ; 5 0 
Mr. J. Wood - 5 0 
Mr. W. G. Boothroyd 5 0 
Mr. E. J. Simmonds : - . 5 0 
Mr. D. M. Burn - - . - - 5 0 
Mr. H. S. Woolley - - 5 O 
Mr. S. Evans - - - - 2 6 
£43 13 o0 
Eo 
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THE USE OF THE D.C. MAINS FOR “H.T.” SUPPLY 
By Ropert Suute, Student I.E.E. | 


HE object of the following words is 

to demonstrate to the amateur, a suitable 
means of obtaining a H.T. supply for the 
3-electrode valve in its many uses. l 

The 3-electrode valve, when used for 

transmission, requires a higher plate voltage 
than when it is used for reception. The 
various valves which are put on the market 
differ in their required plate voltages, and it 
is found that the higher the plate voltage used, 
the better the results obtained. A high 
voltage made up of dry cells is not altogether 
satistactory, since they deteriorate whether 
in use or not. 
ammonium chloride tends to dry up, and 
increases the resistance of the cells. Also 
accumulators are too dear at present to be 
used as H.T. 
I A satisfactory method of obtaining the 
H.T. source for reception and transmission 
is the use of the D.C. mains, of which the 
voltage ranges from 100 to 250 volts. The 
voltage produced by a generator is not steady, 
that is, there are fluctuations produced in the 
armature (the same voltage not being produced 
in each coil), and also commutator ripples 
produced by “sparking”? at the brushes. 
These noises would be heard in the tele- 
phones which would drown weak signals, 
and if high amplification were used, the 
noises would be objectionable. 


L, 


Fig 1. 


A method of reducing these noises is shown 
in Fig. 1, where C, and E, are two condensers 
of about 2 mfds. each, and L, and L, are two 
chokes. Two induction coils of about 4 in. 
spark or even ignition coils would do (using 


The paste containing the . 


their “ secondaries”) for the chokes L, and 
L,. On some circuits where the noises are 
not great, one choke will be found to be 
sufficient. It would be advisable, however, 
to have a lamp connected in series with the 
coil L, at some point E, in case of an accidental 
short-circuit, the lamp used being one which 
would take little cürrent in order to protect 
the fine winding of the choke. 


Fig 2. 


In the case of using the mains for trans- 
mission, the chokes need not be used as the 
commutator, ripples, etc., do not affect 
transmission so much as reception, but they 
may be used in order to prevent high frequency 
oscillations disturbing the apparatus on other 
parts of the circuit. It is practically necessary 
to shunt the mains with a condenser of, say, 
2 mfds., so that the H.F. current may pass by 
way of the condenser instead of employing 
the resistance of the cable to the generating 
station. 

Now it happens in some districts that one 
wire is “‘ earthed,” the system usually being 
the 3-wire system. On one side of the 
road there will be a circuit from positive wire 
to earth, and on the other side, circuit from 
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" negative" to “earth.” ‘Those living on 
the side of the road in which the former 
applies to, may “earth” the negative wire 
as is necessary in receiving and transmitting 
circuits, but those living on the side of the 
road to which the latter applies, cannot 
"earth" the "negative" wire without 
short-circuiting the supply. 

In Fig. 2, which shows a transmitting 
circuit, it will be noticed that the negative 
of the mains is connected to “ earth " when 
the key is operated. A condenser placed in 
series, say at C, would not do for transmission, 
and some other arrangement must be adopted 
to insulate the negative wire from E. 

A method of overcoming this, would be 
to use a balanced capacity which is suitable 
both for reception and transmission. For 
an instance, the’ balanced capacity method is 
used for transmission at Croydon aerodrome. 

An insulated wire or a wire on insulators 
is placed underneath the aerial at about a 
few inches from the ground, to prevent leakage 
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due to rain, etc. Fig. 3 shows a plan of the 
aerial and balancing wire. The wire is 
arranged as shown, and in the case of 
amateurs, it would be convenient to fix the 
wire to the fence around the garden, so as 
to be under the aerial. Now instead of 
connecting the negative wire to “earth,” 


BALANCING WIRE 


it is now connected to B, the balancing wire. 
It is advisable to have a lamp connected in 
series with the “ negative” and balancing 
wire, in case the insulation of that wire 


should break down. 


OF RECORDING WIRELESS 


SIGNALS* 
(Continued from page 480 of the previous issue.) 


Mr. R. H. Klein. 

I have been requested to say a few words 
with reference to a method of recording 
which I have used for some time. The 
apparatus was described in 1916 by Professors 
H. Abrahams and L. Bloch, who are, no 
doubt, in the front rank of wireless workers. 
Mr. Campbell Swinton, who has already 
used the apparatus at a previous lecture, 
was kind enough to show me the first diagrams. 
‘The apparatus is called by the inventors a very 
low frequency amplifier, and is described by 
them as follows. 

When receiving signals by telephone in 
wireless telegraphy the amplifiers first amplify 


* Discussion before the Wireless Society of London, 
on Friday, September 30th, 1921. 


and detect the high frequency current. The 
detected current is still a variable current of 
audio frequency, corresponding either to the 
frequency of the spark transmission or to 
the heterodyne beat if continuous waves are 
received. Supposing that this audio frequency 
current which is generally listened to by the 
telephones is again rectified. ‘This rectified 
current will then vary according to the 
rhythm of the dots and dashes of the Morse 
code of the transmitting station, according 


to the diagram given in Fig. 19. 


JUULT LY L 


Fig. 19. 


If transmission is made with a Morse 
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key, these variations will not exceed an average 
of 10 per second. 
rectified current will not be a continuous 
current, but a kind of pulsating current 
comparable with an alternating current of 
very low frequency. It was therefore neces- 
sary to make an amplifier capable of amplifying 
alternating currents of very low frequency 
which could be placed after the ordinary 
amplifier and thereby enable one to obtain a 
still higher amplification. The chief property 
of this very low frequency amplifier is that 
It possesses a large time constant, which must 
reach several seconds if one wishes to amplify 


In other words, the final. 


filament battery through resistances of about 
4 megohms, so that the capacity resistance 
coupling, which ts connected to each of the 
grids, is charged or discharged with a time 
constant, which can be carried, if desired, up 
to several seconds. The apparatus will 
then amplify correctly any current, the 
variations of which are faster than this time 
constant. 

Fig. 20 shows the diagram of a 5 stage 
amplifier having three valves in parallel 
with the last stage. "The instrument itself 
is shown in Fig. 21. With this kind of 


amplifier it is necessary to use as high a 


OUTPUT 


EN HN T 


4v. N 


&O To 
160 V. 


Fig. 20. 


Circuit diagram of Amplifier. 


alternating currents having a frequency of 
the order of a second, as, for example, in the 
case of the Paris time signals, where dashes 
last over a second. 

The amplifier is of the usual resistance 
capacity. type. One obtains the necessary 
values of time constant by increasing 
sufficiently the value of the coupling capacities 
between the successive valves. These 
Capacities vary between 0-1 to 2 microfarads. 
The grids are maintained, as usual, at the 
average potential of the negative pole of the 


voltage as  possible—120-volt being the 
minimum which I have found to answer 
the requirements. The above-mentioned 
three valves are placed in parallel to enable 
one to obtain a fairly large output current, 
and this is especially useful when a Morse 
inker is to be worked directly from the 
amplifier. Where a syphon recorder is 
used, or even a more sensitive type of recorder, 
there is no need to have the last valves in 
parallel. The resistances. can be either 


60,000, 70,000 or 80,000 ohms. In the 
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case of the 5-stage amplifier it will be seen 
that, as it is desired to be able to place several 
valves in parallel with the last valve, it is 
necessary that the last amplification valve 
shall always be the same. In Fig. 20 the 
valve, No. 1, on the extreme left, is the last 
valve. If one wishes to use two amplifica- 
tion valves the current to be amplified will 


! 
| 
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by 0-25 microfarad condensers to stop the. 
reaction of the very low frequency amplifier, 
to the amplifier which usually precedes it. 
One can plug a telephone in the low frequency 
side without reducing the current too much. 
On lighting up the valves, if a milliampere- 
meter is placed in series with the high tension 
current at the output side, one can see that 


Fig. 21. 
The Amplifier and Recording Apparatus. 


first enter No. 2 valve then No. 1 valve. 
If three valves are used, it is valve No. 3 
which is the entrance valve. “The current 
then goes to valve No. 2, and then to valve 
No. 1, etc. The switch S in the diagram 
enables one to use at will from 1 to 5 stages 
of amplification. The resistances are shunted 


the output current only reaches its maximum 
value after several seconds. Sometimes it 
will take from 4 to 5 seconds to enable the 
milliamperemeter to show the maximum 
amount of current, dependent on the degree 
of insulation of the condensers, valves, etc. 
The charge will then leak away after for a 
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longer or shorter time. The milliampere- 
meter will show the gradual leaking away of 
the charge, When the current is at its 
maximum any sudden change of potential 
at the input is followed at the output by sudden 
variation of the plate current, which then 
gradually returns to normal. If, therefore, 
the variations at the input side of the amplifier 
follow one another at a shorter period than 
the time constant, they will be correctly 
amplified. An increase of current at the 
input will result in either an increase or de- 
crease of current at the output terminals, 
according to the number of amplification 
stages used. One can obtain an increase 
or decrease by reversing the connection 
between the ordinary low frequency amplifier 
and the very low frequency amplifier. If 
the variations of potential at the input are 
sufficiently large, the output current will 
oscillate between its maximum value (depend- 
ing on the number of valves in parallel at 
the output and the H.T. voltage on the 
output plates), and zero which shows that 
the last grid has become sufficiently negative. 
'The apparatus has then a threshold and a 
saturation current. 


For ordinary wireless reception, a capacity 
of j microfarad is sufficient for the inter- 
valve condensers. "Where, however, it is 
necessary to hold the Morse inker down for 
a second, as in the case of recording time 
signals, it is better to use condensers of 
2 microfarads capacity. The only dis- 
advantage here is that the apparatus takes 
longer to get into working condition. 


In order to obtain a satisfactory result 
signals require to be fairly strong, and I 
find that provided the milliamperemeter, 
which is placed in the plate circuit of the 
ordinary amplifier, shows variations of between 
1 to 2 milliamperes on each signal, the recorder 
will work. In the ordinary way my milli- 
amperemeter registers a steady current of 
10 milliamperes and strong signals will show 
variations of between 3 and 4 milliamperes, 
weaker signals showing from 1 to 2. One 
advantage of the use of the very low frequency 


amplifier is that most atmospherics will not 
interfere. 

For recording I use a Morse inker inter- 
posing a Weston moving coil relay between 
the very low frequency amplifier and the 
Morse inker. ‘These instruments are all 
shown in Fig. 21, the Morse inker being on 
the left of the photograph. I can, of course, 
record direct from the very low frequency 
amplifier, but this method has some draw- 
backs. “Originally I worked without a relay. 
With only two stages of amplification I 
obtain a steady current of about 5 milliamperes . 
when no signals are coming in, and zero 
current when signals come in, with the result 
that the Morse inker will draw a black line 
for no signals and blanks for signals. I was, 
therefore, getting negative records showing 
the dots and dashes as short and long blanks. 
To get over this difficulty I could have 
reversed the magnet coils of the Morse inker 
as Mr. Campbell Swinton has just indicated, 
but I preferred to use a Weston moving coil 
relay. The use of this intermediate relay 
has another advantage, viz. the moving 
coil has a tongue oscillating between 2 con- 
tacts and held in position by a couple of hair 
springs, the tension of which can be increased 
or decreased in either direction (see diagram 
Fig. 22). I set the moving coil relay in 
the following manner. 


——» 


f ff 


(a) Fig. 22 (b) 

The tongue touches the right-hand contact 
and the full tension of the hair spring tends 
to make a very good contact, thereby closing 
the local circuit (Fig. 22a). On switching 
on the filament current and very low frequency 
amplifier, a steady current traverses the 
moving coil pulling it to the left, that is, 
away from the contact (Fig. 22b) The 
tension of the spring must not be too great, 
or it will stop this movement. I therefore 
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release thc spring slightly until there is a 
microscopical gap between the tongue and 
the contact. “The local circuit is now broken. 
When a signal comes in the steady current 
is brought to zero and the local circuit is 
again closed. I thereby ensure a very good 
contact as I do not depend on the amount 
of current supplied by the valve to do this. 
Of course, it is to be understood that for the 
verv low frequency amplifier to act in this 
manner, signals must be strong, or the valve 
will not varv from zero or maximum according 
to whether a signal is or is not coming in. 
It is very important, in using a very low 
frequency amplifier to watch the filament 
temperature. There is a critical point which 
can be found by adjusting the resistance. 
In order to prevent pitting and burning of 
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Fig. 23. 


the contacts of the Weston moving coil 


relay, I use a fairly high resistance (300 
ohms) in series with the local Morse inker 
circuit, and even after a year and a half 
working, the contacts are quite bright and 
show no sign of corrosion. Generally speak- 
Ing, Continuous wave signals record best 
even if comparatively weak in the telephones. 
Spark signals also record well, except ships, 
on account of the amount of traffic going on, 
which makes it impossible to get complete 
messages without being interfered with. 
I have recorded almost every station, except 
the American stations, 7.¢,, Warsaw, Stock- 
holm, Prague, Vienna, Rome, Barcelona, 
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etc. The great advantaze I find in the use 
of this low frequency amplifier is the almost 
complete elimination of atmospherics. On 
the strips which I have taken I hardly ever 
tind atmospherics, which is not quite the case 
with a syphon recorder. Specimens are shown 
in Fig. 23, one being from Poldhu and the 
other from Lyons. 

The drawback with the Morse inker, 
however, is the inertia of its moving parts, 
but no doubt in the hands of a more clever 
mechanic than myself, this difficulty could 
be got over by lightening the partsand reducing 
friction to an absolute minimum. 

I am surprised to find that so very few 
amateurs trouble to record and most of mv 
friends who have seen my station imagine 
that the matter is an extremelv difficult 


Specimens of Records of Lyons and Poldhu. 


one. It is, as a matter of fact, quite a simple 
affair, and tor those people who cannot read 
Morse at commercial speed it is quite a 
boon, if they desire to read the weather 
reports, etc. I may say that when the 
apparatus is working it requires no attention 
whatsoever, and will go on clicking merrily 
until the paper has given out, 

It is quite an easy matter to build a very 
low frequency amplifier, as I have described, 
following the circuit diagram given in Fig. 20. 
Mine was made in a very few hours and has 
worked satisfactorily ever since. 

Fig. 24 shows a specimen of a tape record 
of Annapolis working to Berlin. “his 
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record was taken by 
Professor Abrahams 
in Paris, using a very 
low frequency am- 
pliner, and a moving 
recorder coil with a 
needle scratching on 
smoke-covered 


paper. 

Fig. 25 shows a 
specimen record 
taken on an oscillo- . 
graph at high speed by the Société Frangaise 
de T.S.F. 

Mr. W. H. Shortt. 

My experience has been chiefly with the 
recording of Paris time signals in connection 
with researches I have been doing with pre- 
cision time keeping. Pre-war signals sent 
out at 11 p.m., one could very well wait 
up for, butsummer time changed this to after 
midnight, which is rather late, and as the 
10 o'clock signals in the morning are no 
use to me either, it was necessary to devise 


LET 
Fig. 25. 


and construct some form of automatic 
recording apparatus. My first experiments 
were with apparatus of the Turner valve relay 
type, but I am afraid I was not altogether 
successful with these experiments, although I 
did find that good results could be obtained 
with a single valve when lighting the filament 
with alternating current. As those of you 
who have read Captain Turner’s paper will 
know, his apparatus requires a high frequency 
amplifying valve followed by his valve relay 
followed by a Post Office or other quick acting 
relay. Personally, I find that I can record such 
powerful stations as Horsea and Carnarvon 
quite satisfactorily with one valve and a 
Post Office relay of the polarised type if the 
filament of that valve is lit by alternating 


Fig. 24. Record on Smoky Paper. 


current. I may possibly be able to give you 
details of the arrangement at some future date. 
I have not, however, followed up the experi- 
ments because I found that the Turner scheme 
favoured the reception of C.W. in preference 
to spark, and as the Paris time signals are spark 
there was great liability of getting your spark 
signals seriously interfered with byC.W. signals 
of a similar wavelength. First of all I tried a 
relay of the Weston type, but this instrument 
was very slow moving, and I found difficulty 
with the quenching of the oscillations which is 


Type of record obtainable with oscillograph at high speed. 


required by the Turner scheme. A Post Office 
“ B” type relay, rewound with No. 44 gauge, 
something like 20,000 turns, with a resist- 
ance of 7,000 ohms was then tried, and the 
result was more or less satisfactory. My 
present method involves single valve re- 
ception with grid leak and condenser, using 
the ordinary Post Office aerial. The plate 
current from this valve is passed into a 
two-stage low frequency amplifier, so that 
there are only three valves in all. The 
grid of the last valve is made strongly 
negative, so that the plate current is recti- 
fied, and as Mr. Carpenter has already stated 
in his description of his apparatus, its normal 
value is practically zero, and when the 
signals come in, it jumps to 0:5 milliampere 
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or more. ‘The plate current is passed direct 
through the Post Office relay with the high 
resistance winding, and the relay is arranged 
to open the local circuit of a chronograph 
magnet on the armature of which is mounted 
a syphon pen which normally draws a straight 
line. The chronograph magnet therefore 
is de-energised by the signal and a record 


of the syphon recorder type is produced. 


As regards the automatic part of recording, 
the valves are switched on by a relay 
operating from a clock at 11 p.m. 
G.M.T., and off again at 11.5 p.m. 
G.M.T., so that you pick up the 300 beats 
sent out by Paris. "Ihe clock also operates 
the relay from 11.49 to 11.54 when the 
exact times of the first and last beats sent 
out bv Paris and repeated three times are 


picked up. 


In order to avoid the use of a 
separate pen in recording the clock times and 
to avoid variations in lag, it is arranged for 
the clocks to send out wireless signals. These 
signals are received at the same time as the Paris 
signals and consequently operate the same pen, 
but there is no question of confusion. 


During the Paris 300 beats the clock 
operating every half-minute records itself ten 
times, so that ten separate checks of its time 
are generally available and usually agree to 
one or two one-hundredths of a second. As 
regards the syphon recorders or undulators, the 
ink used is dosed with glycerine with the object 
of making itnon-drying and preventing it from 
clogging the pen. In my case the syphon 
pen remains on the paper throughout the 
24 hours working for two 5 minute periods 
only, and I have no trouble whatever, 
the pen being always ready for action. Glazed 
paper, of course, Is necessary. As a con- 
firmation of what Mr. Carpenter said about 
the reliability of this type of apparatus I can 
say that when I went away for my holidays I 
left the apparatus to act on its own, and I 
got six days records satisfactorily. The 
reason it stopped after that was because the 
paper had a trace of gum on one side of it 
and ceased to pull out. 
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Mr. W. Bowyer. 

Our chief concern at the Royal Observa- 
tory, Greenwich, is the recording of time 
signals, and we have had experience with 
two recorders, one a very low-frequency 
recorder, as described by Mr. Campbell 
Swinton. With this method we found that 
the signals required very sensitive amplifica- 
tion to be received at all, and although C.W. 
stations could be taken, we never succeeded 
in recording an arc station satisfactorily. “The 
other recorder that we had some experience 
with was an adaptation of the principle of 
the "Turner relay ; but the difficulty we 
found was the necessity for altering of adjust- 
ment for different signals. One can use the 
relay quite readily for spark signals, but 
rather a different sort of adjustment is 
required when C.W. or signals of different 
strength are coming in. 

Our object in recording time signals at 
the Observatory is to do away with the 
personal equation of the observer. 


Mr. H. E. H. Burbury (communicated). 

Owing to short notice it is impossible to 
get together an entirely satisfactory descrip- 
tion of the methods of recording used by 
Mr. H. T. Burbury. It is hoped that the 
following short description will be of interest 
to members and novel to some of them. It is 
regretted that no illustrations or diagrams are 
obtainable in so short a time ; but samples 
of records obtained are shown in 
Fig. 27. One is Poldhu and the other is the 
message sent by the Eiffel Tower at the 
time the Creed automatic system was 
being demonstrated by Mr. Campbell- 
Swinton to a meeting of this Society. 

It was considered that the main difficulty 
in any recording system lay in the relay : 
with any relay of the mechanical movement 
type there are three main troubles, two of 
which are intimately connected. The first, 
time lag, is inherent in any mechanical 
system suitable for recording, and becomes 
the more apparent with very fast signals. 

The second and third troubles may be 
taken together, and are concerned with the 
relay and its contacts. However carefully 
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these may be made, and even it made of 
platinum or gold, owing to the exceedingly 


light pressure on them, the contact at “ make ” 


is a doubtful quantity ; and also except with 
very careful design, including high resistance 
shunts and also capacity shunts, there is 
bound to be a certain amount of sparking, 
which, however minute it may appear, will 
be reproduced in the high-frequency wireless 
amplifier, and therefore will interfere in the 
accurate recording of signals. 

It appeared, therefore, that the best relay 


Fig. 27. 


would be a valve; the gain is twofold, no 
time lag and amplification of any input. The 
system used is due in the original instance to 
M. Marius Latour, who has designed an 
amplifier for use with very low frequency, of 
the order of the “key” speed of ordinary 
Morse transmission. I his amplifier has the 
circuit. of the ordinary resistance-capacity 
amplifier, but the coupling capacities are 
larger to work on the lower frequency. This 
works efficiently as a relay. 


The currents supplied by the relay should 
pass to the recorder without any moving 
contact, and, in consequence, the coil of the 
actual recorder is included in the anode 
circuit of the relaying valves. ‘The recorder 
itself consists of a coil, suspended in a magnetic 
field, on which coil is mounted a pen. The 
coil is wound to 4,000 ohms on the form of 
a Weston relay, and is suspended at each end 
by a steel wire of fine gauge, these two 
wires being used to supply the current to 
the coil. One of these wires is fixed at its 
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end remote from the coil, and the end of the 
other also remote from the coil is fixed to a 
spindle, fixed longitudinally but which can be 
rotated by a worm adjustment, thus giving 
the "spring effect" necessary to overcome 
the steady anode current. Having got the 
coll into a state of equilibrium, it is obvious 
that any impulse given to the grid of the 
relay valves by a wireless signal will result 
in a change in the anode current of the relay 
valves, and soa changein the positionof the pen. 
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The relay valves are ordinary * R” type 
receiving valves worked two in parallel ; the 
coupling capacities are of the order 0-05 mfd. 
with 5 megohm leaks and 100,000 ohm. 
anode resistances. The best anode voltage 
appeared to be about 120. The field of the 
recorder is made by an electric magnet, for 
two reasons. The first, it is variable, and the 
second and the more important is that the 
movement of the pen may be reversed. 
Supposing a station is to be recorded that is 
using a compensating wave, as many high- 
power arc stations still use, there is a possi- 
bility that there may be jamming on its 
“ marking" wave, but none on the spacing. 
If the set is tuned to the spacing wave and 
the magnetic field in the recorder be re- 
versed, the pen will record the signals as 
* marking" signals, though the wireless 
receiver per se is receiving the “spacing” 
signals. 

Owing to varying anode voltages, trans- 
formers are used between the amplifier and 
relav ; but these are preferably of the 1/1 
type. From the records passing round it will 
be seen that a very clear record is produced. 
The system will not record the very fast 
automatic transmission in use, but will record 
as fast as any hand transmission, or auto- 
matic of equivalent speed. Fifty words per 
minute should not be beyond its. capacity. 
The sensitivity is purely dependant on the 
strength of the signals as received by ear. 
received by high-frequency amplifier only, 
R4 should be easily recorded. The moving 
pen is a silver capillary tube, dipping in an 
inkwell on the opposite side of its point of 
connection to the coil to that on which the 
pen action is required. 

The finer points cannot be demonstrated or 
explained without taking up much time and 
interfering with others who are also anxious 
to explain their particular methods. But it 
will give pleasure to give further details or to 
answer questions that may be put in writing 
through the Hon. Secretary of the neste: 
Mr. J. H. Reeves. 

I cut the Gordian knot by the simple 
process of buying asecond-hand spring-driven 
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dictaphone. (I have been told that one of 

the old type cylindrical phonographs can be 

picked up more cheaply). 

Taking off the horn of a Brown loud 
speaker, a simple sleeve enables this to be 
fitted to the machine. Signals good enough 
to reproduce are obtained if the amplification 
is large enough, so that in the ordinary usage 
signals would be heard over a moderate-sized 
room; but to reproduce loudly, larger 
amplification is necessary. 

To reproduce I tried several methods— 
(a) the ordinary flexible tube of the dicta- 

phone ; 

(b) the Brown unit, i situ for recording, 
with low resistance head telephones in 
series with it ; 

(c) a microphone on the dictaphone in series 
with head telephones, or the Brown in 
its normal condition ; 

(4) the microphone in series with a “ valve 
to telephones" transformer, the high 
resistance circuit of the latter attached 
to the input side of a two-valve note 
amplifier. 

Of these (4) was best for single reception, 
and (4) easily filled a large room when 
records of Press transmissions were taken. 

From the amateurs' standpoint this system 
offers many advantages. Beyond its simplicity 
I give three :— 

(1) There are none of those yards and 
yards of paper. Run “slow,” a cylinder holds 
some 2,000 to 3,000 words ; it can be cut 
clean easily, Between twenty and thirty 
times, and a new cylinder costs very little. 

(2) It offers by far the pleasantest method 
of getting over the drudgery of learning 
Morse. Run at its highest speed, the British 
or French Press is taken down for, sav, 
ten minutes. “Then one has the choice of 
reproducing "slow," or running at same 
speed as received. A foot-operated lever can 
stop the machine after every few words, or 
one can turn it back to cover the missed 
portion. The normal method of ear reception 
is followed in contrast to eye. l 

(3) The ability to reproduce speech and 
music is a great—perhaps the greatest— 
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incentive to tune up the reception circuit, 
with its H.F. and L.F. amplifiers, to work 
at minimum distortion. 

Music is comparatively easy to reproduce. 
Only occasionally have I been able to get 
speech good enough to amplify, but I have 
reproduced, through the two-note amplifier, 
a number of consecutive words, audible and 
understandable over a large room. 


Mr. A. F. Bartle. 


I should like to describe to you the apparatus 
mentioned by Mr. Bowyer. It is so simple 
that any amateur can build it, and also it 
has the advantage of cheapness of construction. 
The apparatus employed is shown in Fig. 28, 
and is very much like the Turney relay. 
There is no quenching device—the other 
difference being the 9-volts positive applied 
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to the grid of the valve. Mr. Turner says 
in his paper that a valve started in oscillation 
by a signal will not stop oscillating again. 
In this apparatus, however, a signal will 
cause oscillation, and oscillation will cease 
when the signal ceases. “The increase or 
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decrease in plate current may, with a 
moderately soft valve, be as much as 3 or 4 
milliamperes. ‘The valve isan * R” type, with 
high tension of 50-60 volts, the plate current 
operating either a Siemens 10,000 ohms 
relay or an ordinary P.O. relay B type. 
The values of most of the components of the 
circuit are shown in Fig. 28. A condenser 
of about :25 microfarad should be placed 
across the coils of the relay. The method 
of adjusting the apparatus is as follows :— 
Tighten the coupling of the inductance and 
reactance ; place potentiometer in mid- 
point ; adjust filament resistance until valve 
oscillates, this will be heard in the telephones 
which may be placed across the input trans- 
former primary; finally, adjust potentio- 
meter until signal is recorded. “The advantage 
of this set is its peculiar sensitivity to the 
pitch of a note. It will invariably choose 
the lower of two notes heard in the telephones 
—thus rendering arc signals simple to record. 

Specimens of tape records are shown in 
Fig. 29. ‘The first three lines are a Paris 
time signal taken on my apparatus at the 
Observatory. The tape shows extra beats 
marked “G”; these are the seconds of 
the Greenwich standard clock and, being 
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sideral time, do not, of course, necessarily 
correspond with the Paris seconds. 

The fourth line is a sample of Bordeaux. 
The fifth line is interesting as being auto- 
matic signals received from Chelmsford on a 
well-adjusted Morse inker with pen adjust- 
ment. ‘The speed was about 80 words per 
minute. ‘The last line is from Annapolis. 
Mr. H. 8. Pocock. 

Mr. Campbell Swinton has already re- 
ferred to recording conducted by himself 
which is, in the main, similar to that I 
wished to mention this evening. Mr. Camp- 
bell Swinton has referred to a method of 
receiving which he conducted with a crystal 
set before the introduction of valves, using 
a Brown relay with a syphon recorder. 
] was present at some experiments which 
were conducted by the late Mr. Tingey in 
about 1910, when he employed for the 
same purpose two Brown relays and a Siemen's 
relay, and was able to get Paris without any 
difficulty at all, and also, I believe, Norddeich. 
His object in the experiments was chiefly to 
synchronise clocks from the signals. The 
beats of his clock were registered on the 
same tape as that on which the signals 
were recorded. 


HIGH FREQUENCY TRANSFORMER | AMPLIFIER—III 
(Continued from page 482 of the previous issue.) 


S stated in the previous instalment we 
intend to describe, first of all, how the 
approximate natural wavelength of individual 
transformers, and finally, now the natural wave- 
length and amplifcation of a complete 
amplifier can be measured. First, to measure 
the individual transformer wavelength, con- 
nect one winding of the transformer across the 
grid and the negative end of the filament of a 
valve and leave the other winding open. Inthe 
anode circuit of the valve connect the tele- 
phones and anode battery. Place a wave- 
meter, energised by a buzzer, near the trans- 
former, and pick up the wavemeter signals. 
Adjust the wavelength of the buzzer signals 
for a maximum sound in the telephones. 


Weaken the coupling between the trans- 
former and wavemeter, and retune until 
there is no doubt about the tuning point. 
The wavelength indicated by the buzzer 
set Is then approximately the natural wave- 
length of the transformer. When the trans- 
former is mounted on the amplifier panel 
the wavelength may be slightly different 
owing to the capacity of the leads. If the 
transformer is for use on short waves with a 
reaction coil, the natural wavelength in a 
complete set will be considerably higher 
owing to the effect of the reaction. It is 
obvious that in making the above test it is 
essential that the leads to the transformer 


winding should be kept as short as possible to 
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minimise the capacity effect. The method 
is illustrated in Fig. 4. When the amplifier 
is completed the natural wavelength and the 
voltage amplification factor can be accurately 
measured in the following manner. For 
this test it is necessary to so arrange the 
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connections (in a simple manner) that the 
signals to be detected may be put directly on 
to the grid of the rectifying valve, or on to 
the grid of the first H.F. mag. valve, and 
passed through all stages of amplification 
before being rectified. 

Arrange the circuit as shown in Fig. 5, 
placing it in such a position that the wave- 
meter may be moved in a straight line away 
from the amplifier tuning inductance. ‘The 
approximate natural wavelength will be known 
from the transformer test or can be roughly 
determined by noting at which wavelength 
signals on the amplifier appear the strongest. 
Having done this, proceed in the following 
manner. 

Set the wavemeter buzzing at a wavelength 
below the apparent natural value and accurately 
tune up the receiver, having the change over 
switch on the * Rectitier only” side. Move the 
buzzer set away from the tuning inductance 
until signals are only just audible. Note the 


FULL MAGNIFICATION 


distance d, in feet between the tuning in- 
ductance and the wavemeter inductance, and 
call that distance unity. Then change over 
the switch to full magnification, and, of 
course, signals should become strong again. 

Move the buzzer set farther away from 


4. 


the tuning inductance until signals are again 
only just audible. Note the distance d, in 
feet between the two inductances, and express 
it in terms of unity. For example, if on 
“Rectifier only” the frames are 2 ft. apart 
2 = unity, and on “ Full Mag." they are 
4 ft. apart, reduced to terms of unity this 
becomes 2. ‘The voltage amplification is 
given by “cubing” the figure 2, ie., 
23 = 8. This gives a measure of the actual 
voltage amplification. 

Change the wavelength by, say, 50 metres, 
and carry out the test again. Signals should 
be the same strength with “ Rectifier only,” 
but should be checked to make sure. This 
time the distance d may be 5 ft., reduced 
to terms of unity it equals 2-5, which gives a 
voltage magnification of 2:53 = 15-6. 

This process should be repeated until a 
range of wavelengths on both sides of the 
natural wavelength has been covered. It is 
then possible to plot a curve of the wavelength 
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and voltage magnification so obtained. The 
curve will take the form of those shown in 
Figs. 2 and 3 in the October 15th issue. 

The reason for “cubing” the distance 
d can be mathematically shown, but it is 
sufficient to say that the voltage induced from 
one coil into another varies as the cube of the 
distance between them, ż.e., if the distance is 
reduced by one-half the voltage induced from 
one coil to the other is increased by.23 = 8, 
or if the distance between the coils is doubled 
only one-eighth of the voltage is induced 
from one coil into the other. 

To indicate the true voltage amplification 
at each wavelength it is necessary to have 
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the same voltage put on to the first grid at 
each wavelength. ‘To do this the coupling 
should be maintained constant, but cannot be 
kept so owing to the necessity of getting 
Just audible signals each time. Therefore 
the “cubing ” of the distance d corrects for 
this. 

These voltage amplification curves mean 
that at a given wavelength a signal voltage 
of 0-1 volt will give:z times 0-1 volts voltage 
change on the detector grid, x being the 
voltage amplification value at that wavelength. 

Constructional details will be fully dealt 
with in the next instalment. 

(To he continued.) 
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NOTE.— Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless 

Clubs and Societies. Such reports should be submitted without covering letter in the exact form tn which they 

are to appear and as concise as possible, the Editor reserving the right to edit and curtail the reports 4f necessary. 

The Editor will be pleased to consider for publication papers of unusual or special interest 
read before Societies. 


The Wireless Society of London. 

The 40th General Meeting of the Society was held 
on Wednesday, October 26th, at 6 p.m., at the 
Institution of Electrical Engineers, the President, 
Major J. Erskine Murray in the chair, After the 
minutes of the previous meeting had been read by 
the Secretary and confirmed by the meeting, the 
President said :— l 

There are two Societies which have been affiliated, 
the Wandsworth Wireless Society and the Luton 
Wireless Society. 

I am glad to be able to announce that we are 
at present in negotiation with an institution in 
this neighbourhood for the use of rooms as club- 
rooms. The rooms are very suitable indeed, as 
an aerial is already erected there. We hope that 
these negotiations will be successful, and that we 
shall be able to announce the result at the next 
meeting. (Applause.) 

The question has been raised with regard to 
the interference caused by amateur stations to 
commercial stations, and particularly to the stations 
whichcontrol thearea between Croydon and various 
other parts of the world. There is no doubt that 
a certain amount of interference has taken place, 
and, in & letter which has been received by the 
Secretary, there are one or two points which I 
should like to read to you :— 

*" I can safely say that there is not an undue 
amount of interference considering the number 

. of licences now granted. Most amateurs seem 
to stray off their wavelengths, but I am sure 

that this is true not only of amateurs, but I 

believe of others. As regards power, I should 

say that excessive power is used in a few cases.” 

We will have to be very careful &bout that. 


It is not easy to measure your power, and not very 
easy to “get there" on the power which you have. 
but at the same time, if we do not keep strictly 
to the power which is allowed there will be trouble. 
Another point is & suggestion that more attention 
should be paid to listening-in before and after 
transmission to find out whether any serious 
work is going on with which you are likely to in- 
terfere. That isa very strict rule with regard to 
all ordinary and commercial wireless procedure. 
and if we are to have the benefit of these licences, we 
must keep to the rule. That is to say, you cannot 
go blazing away for half an hour at a time without 
listening-in to see whether you are jamming 
somebody else who has more right than we have. 
I am told that in connection with aircraft work 
it is very often a very serious matter to be jammed 
for even a few minutes. It may be & matter of life 
and death if à man wishes to know where he can 
land, or if you wish to warn him of fog or give any 
other notice of that kind. You may want to take 
his bearing. and his bearing may be no use to 
him in a few minutes. 1 might remind you that it 
is very easy nowadays, with direction finding 
stations, to locate the offenders, and although the 
authorities do not want to be hard on anybody. 
there are cases of people transmitting for un- 
necessarily long periods without changing over 
to listen-in to find out if they are interfering. 
and there is very little doubt that these offenders 
will be located. I do not necessarily suggest that 
members of this Society are doing what they ought 
not to do, but there may be others, perhaps not 
members of this Society, and over whom we have 
no control, who occasionally do so. 

There is one item of business. The ballot 
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figures for the hour of meeting show 123 votes 
for 6 p.m., and for 8 p.m., 98, so we presume that 
the Society would like to carry on at 6 p.m. This 
ballot was made by the members of the Society 
on cards through the post. 

I will call upon Mr. Maurice Child to give his 
paper on ‘Selectivity in Wireless Transmission 
and Reception." (For full report see next issue of 
The Wireless World.) 

At the close of the discussion the President 
said :— l 

I suggest that we show our thanks in the usual 
way to Mr. Maurice Child for a very interesting 
lecture and demonstration, and to Mr. Blake also 
for his contribution. (Applause.) 

The following candidates who were put up for 
ballot have been duly elected as Members: Arthur 
Hardy, Leslie Dixon, William A.Johnson, Reginald 
J. Hibbert. The meeting adjourned at 7.45. p.m. 


The West London Wireless and Experimental 
Association. 


(Affiliated with the Wireless Society of London.) 


Hon. Secretary, Horace W. Cotton, 19, Bushey 
Road, Harlington, Middlesex. 

The Association is now holding its weekly 
meetings, and the Committee are pleased to see 
that the members are attending in force. At the 
meeting held on September 29th, our late Hon. 
Secretary, Mr. S. J. Tyrrell, tendered his resignation 
as he is going to the North in connection with his 
business. He will be greatly missed by one and 
all, and it is with much regret that we have to 
lose him. Mr. F. E. Studt, who for some long time 
has given much valuable assistance to the Associa- 
tion and its members, was, amid great applause, 
made an honorary member as a mark of apprecia- 
tion of his untiring labours. 

At the meeting held on October 6th, buzzer 
practice was taken advantage of by a great number 
present and many of the younger members are now 
becoming very proficient readers. Mr. R. Cole read 
a very interesting paper—'' Spark Transmitters ’’— 
which he illustrated by diagrams drawn on the 
blackboard. 

The meeting held on October 13th proved another 
great success; "listening in" on the Club’s 
set revealed two or three concerts in progress, 
the musie being exceptionally good. 

Mr. W. F. Clarke read a paper—* Modern 
Warfare Signal Practice "—to which he added his 
personal experiences (assisted by some rough sketch 
maps he had prepared). 

The Committee have now arranged special 
terms for juniors, and it is hoped to commence 
a series of instructional lectures for young 
members who show great enthusiasm, and are 
anxious to possess their own sets for the winter 
evenings. 

Further, the Committee hope to make the Winter 
Session an interesting and fascinating one, already 
a series of prizes have been offered for the best 
peper read and the best piece of apparatus made 
by any of the members. 

The Secretary will have much pleasure in 
answering any enquiries as to membership, fees, 
etc. 


North Middlesex Wireless Club. 

(A filiated with the Wireless Society of London.) 

Hon. Secretary, Mr. E. M. Savage, ` Nithsdale,” 
Eversley Park Road, N.21. 

The 76th meeting of the North Middlesex Wire- 
less Club was held at the Club's headquarters on 
October 19th, 1921. The chair was taken by 
the Secretary in the absence of the President, 
and after reading the minutes, he called on Mr. 
C. Midworth to read his paper on '' Silent Wave 
Generators for Wireless Telephony." 

Commencing by pointing out the disadvantages 
of using an ordinary generator for producing 
waves suitable for telephony, Mr. Midworth ex- 
plained some of the ways in which the difficulties 
had been overcome. The chief difficulty, said Mr. 
Midworth, was the peak of the wave produced 
in the armature winding, causing what was known 
as & ripple in the generator current. Another 
trouble was due to sparking at the commutator ; 
this could be largely overcome by careful adjust- 
ment of the brushes. The lecturer produced 
several armatures in various stages of completion, 
and showed how the winding was arranged, and 
explained how, by forming the slots at an angle 
to the pole pieces of the magnets the ripple was 
eliminated. Mr. Midworth had also a complete 
machine, together with a number of parts ready 
for assembly, which he passed round for inspection. 

Turning to the practical side of the subject, he 
demonstrated by means of a small temporary 
aerial the effects produced by an ordinary generator, 
and then connected the silent wave generator 
so that the two could be compared. The trans- 
mitter used in these experiments was kindly loaned 
by Messrs. Burnham & Co., and the generators 
were by Messrs. Evershed & Vignoles, Ltd. Mr. 
Midworth acknowledged his indebtedness to both 
these firms for their kindness in lending the appara- 
tus which went so far to make the lecture a success. 

A vote of thanks was moved by the President, 
who had arrived later in the evening, and was 
heartily carried. 


Manchester Wireless Society. 

(A ffiliated with the Wireless Society of London.) 

September 15th.—A lecture was delivered before 
the Society by Mr. Oswald J. Carpenter, A.M.I.R.E., 
of the Marconi Scientific Instrument Co., Ltd. 
During a very interesting description of various 
modern valve circuits the lecturer touched upon the 
theory of the four-electrode valve, which has been 
patented by the Marconi Company, and very 
ably explained each separate function of this appa- 
ratus. Mr. Carpenter also described a few three- 
electrode valve circuits, especially with regard to 
the reception of telephony. He explained that it 
was inadvisable to have more than one stage of 
low frequency amplification when receiving tele- 
phony, as the most efficient receiver of speech 
was the one which was the most silent in action, 
and therefore the ‘iron noises" set up by the 
L.F. transformers were to be avoided. The ideal re- 
ceiver was one employing one or more H.F. stages, 
and there were several methods used to obtain 
this class of amplification. The lecturer gave his 
views on the various types of transformers with 
their relative efficiency values, finally describing 
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in detail the principles employed in the Marconi 
type M.18A Tuner and Amplifying Detector. 
The excellent combination of this set was fully 
appreciated by those present, and the number of 
questions asked Justified the interest taken in the 
lecture, and Mr. Carpenter tackled each question 
with zest. At the close of the discussion which 
followed, tlie Chairman, Mr. J. McKernan, proposed 
a hearty vote of thanks to Mr. Carpenter, and to 
the Marcon: Scientific Instrument Co., for their 
kindness in providing such an interesting evening 
for the members, after which the members showed 
their appreciation in the usual manner. 


Thursday, October 6th.—The first meeting of 
the Winter Session took place at the headquarters 
of the Society, The Albion Hotel, Piccadilly, 
Manchester, and in the absence of the President, 
Mr. J. Hollingworth, who is at present at the 
National Physical Laboratory, Teddington, Mr. 
Parkinson, Vice-President, read t .e opening address. 
H^ gave the membership to date as 110, and re- 
marked that there was still & steady increase 
which he confidently expected would double the 
m^mbership by the end of the session. Great 
assistance had been rendered by tho transfer 
of the whole of the members of the Y.M.C.A. 
Wireless Society, numbering about twenty-five. 
It was hoped that further amalgarfiation would 
take place in the district so as to include ths whole 
of the amateur enthusiasts in the one Society. 
Dealing with the syllabus, Mr. Parkinson pointed 
out the series of interesting lectures which had been 
prepared with a view to giving the members 
every facility for increasing their knowledge of 
wireless and kindred subjects. Others would pro- 
bably be arranged and circulated in due course. 
A short discussion followed the address during 
which suggestions were made as to the best method 
of members co-operating in private exporimonts, 
and also how to enliven the amateur movement 
by co-operation with other societies. The Chairman, 
Mr. McKernan, contributed to the discussion in 
a very able and interesting description of how 
mambers could overcome their various difficulties 
by bringing them up for discussion at the meetings. 
The meeting was closed at 9.45 p.m. 


Saturday, October 15th.—Commencing at 8 p.m., 
& very interesting talk on Wireless was conducted 
by Mr. W. W. Burnham and Commander Phillips, 
both of whom had made a special journey to Man- 
chester in order to give the members of the Society 
the benefit of their wide experiences in the Science 
of Wireless as applied commercially. The discussion 
was augmented by the occasional reception of mes- 
sages through the medium of a special five-valve 
demonstration set embodying all the latest princi- 
ples of the Burndept Receiving equipments. 
The best reception of the evening was that of the 
Bar Lightship, Liverpool, whose speech was per- 
fectly clear to all in the room, though parts were 
distorted owing to the inefficiency of the Society’s 
aerial. a point which Commander Phillips severely 
criticised, and which was freely admitted by those 
responsible for the equipment of this part of the 
Society’s apparatus. Questions were invited and the 
response was such as to keep our visitors busy until 
the Chairman, Mr. McKernan, was reluctantly com- 
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pelled to mention the lateness of the hour, where- 
upon he expressed satisfaction at the way in which 
the members had followed the discourse, which 
proved that the principals had put their views 
before the meeting in a very expert manner. He 
proposed a hearty vote of thanks be passed to Mr. 
W. W. Burnham and Commander Phillips for their 
courtesy. This was seconded by the Vice-Chairman. 
Mr. J. C. A. Reid, who requested the members 
to show their appreciation in the usual manner. 
the latter responding liberally. Mr. W. W. Burnham 
and Commander Phillips thanked the members 
one and all for their kind reception, and expressed 
a hope that they would be able to visit the Man- 
chester Wireless Society at somo future date. The 
meeting was then declared closed. 

Thursday, October 20th.—A smoking concert 
was held by the members at the headquarters 
of the Society, the programme being supplied 
entirely by the Society. A wireless telephone 
demonstration was given at various intervals 
during the evening, and both music and speech 
were received perfectly. The success of the concert 
was entirely due to Mr. and Mrs. Jones, Mr. and 
Mrs. Cottier and a few members of the Committee 
who arranged the wireless part of the programme. 

The next meeting will be held at the Albion 
Hotel on Thursday, November 17th, on which 
date Mr. H. Powell Rees will give a lecture and 
demonstration of wirel?ss. 

Hon. Secretary, Mr. J. W. P. Evans, 7, Clitheroe 
Road, Longsight, Manchester. 


Edinburgh and District Radio Society. 

(Affiliated with the Wireless Society of London.) 

The monthly general meeting of the above 
Society was held on October 5th, when the following 
proposal was made by the Hon. Secretary :— 
“That a committee should be formed to take in 
hand the design and arrange for the construction 
of an efficient. receiver for use at the Society head- 
quarters; that inembers should assist the Committee 
in whatever wav they were best able to carry out 
this scheme." The Committee was duly appointed. 
and then left to make their own arrangements. 

Copies of the winter programme were issued 
and a request made to those members who had not 
yet come forward to do so now, and assist in filling 
in the gaps. 

Particular emphasis was laid on the Exhibition 
proposed for December 17th, the advantages of 
which are self-evident. "The assistance of all mem- 
bers would be required in order to make this 
occasion the success which was desired. 

Sundry other items of minor importance were 
then discussed, and the business meeting was 
closed. 

On Wednesday, October 12th, Mr. Crichton 
delivered his address, and introduced “ Force ” 
in its particular connection with wireless telegraphy ; 
giving & very full and interesting description of 
the various forces which are available, although 
as yet unused, in the natural physical condition 
of the earth. He also dealt on the possibility of 
rays or wave emanations from the human body : 
including the ** eve ray " discovered by Dr. Russ 
of London, and a peculiar case in his own experience 
when photographic negatives had been ‘ fogged " 
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by being. brought into close proximity with a human 
body. The “ fogged " portion of the negative 
showing that light rays had penetrated to it 
through the container or plate-holder. 

The Hon. Secretary then proposed a hearty 
vote of thanks to Mr. Crichton, and the meeting 
was adjourned. 

On Wednesday, October 19th, a meeting of the 
above Society was held, the Vice-President in 
the chair. 

On this occasion Mr. J. G. W. Thompson favoured 
us with a lecture on ** Inductances." He covered 
his subject in a very full and comprehensive 
manner, dealing firstly with the problem which 
usually besets the beginner who finds difficulty 
in chosing the type of coil likely to be most useful. 

At the present time & great feature with most 
people is to have a receiver which is compact, 
easily operated and efficient. 

. In order to gain this end he gave a minute des- 
cription of the various methods which have been 
employed in the construction of tuning inductances. 
showing wherein lay their advantages and failings, 

He explained fully the meaning of **self-capacity ”’ 
and its detrimental effect on voltage operated 
devices such as a valve or crystal. 

Among others he described and compared the 
“ Honeycomb,” ‘‘ Duolateral” and "Lattice ”’ 
coils, illustrating by diagrams how the self capacity 
is kept comparatively low, and concluded his 
address by giving a few experiences of unexpected 
results which beset the experimenter without having 
any obvious reason for their behaviour. 

After discussion on a few minor points the Vice- 
President proposed a hearty vote of thanks (which 
was duly accorded), and read a letter from the 
Halifax Wireless Club asking our co-operation in 
a proposal to be made, to follow the lead given 
" by America in broadcasting news by wireless tele- 
phone from the various air stations. It was 
unanimously agreed to give all possible assistance 
towards furthering this suggestion, although doubts 
were entertained as to the manner in which the 
proposal would be accepted by the ''powers 
that be." 

The meeting was then adjourned and members 
had the opportunity of examining a beautiful 
piece of work, in the form of & long and short 
wave set made by Mr. D. G. Watson, and hearing 
signals from it on the Societ y's aerial. 


Wireless and Experimental Association. 


At the meeting of the Association in the Central 
Hall, Peckham, on Wednesday, October 12th, 
1921, Mr. Kloots gave a most interesting and practi- 
cal lecture on the design of alternating current 
transformers. Now that A.C. transformed voltages 
play such an important part in wireless practice 
the lecture was perfectly timed. With the aid of 
vector diagrams the matter was made so clear 
that the least technically instructed were able 


to follow the reasoning almost without effort.. 


Weagent's Group Frequency Tuner was also des- 
cribed and discussed. 

A meeting was held at the Central Hall, Peckham, 
on October 19th. Mr. Nicholson, for the benefit 
more particularly of the junior members, described, 
with the aid of diagrams, the flow of negative 


electrons across the spaces inside a thermionic 
valve. An analogy was drawn between these 
conditions and those governing the emission of 
hungry scholars from a L.C.C. school at dinner 
time. The youngsters streamed from the door- 
way and across the playground, diverging till 
they encountered the grid erected at the opening 
to the street, which grid governed the rate at which 
they could approach their dinners waiting upon 
the plate at home. Their negative or hungry 
state ‘was soon rendered positive, and the plate 
no longer had any attraction for them, and in due 
course they completed their circuit back to the 
school door again. 

It was resolved to assist the scheme put forward 
by the Halifax Wireless Club to try to get a tele- 
phonic “ broadcast ’’ of news from the Air Ministry 
stations. 

Hon. Secretary, Mr. Geo. Sutton, A.M.I.E.E., 
18, Melford Road, S.E..22. 


Birmingham Experimental Wireless Club. 

(A filiated with the Wireless Soctely of London.) 

Hon. Secretary, Mr. Frank S. Adams, 110, 
Ivor Road, Sparkhill, Birmingham. 

An ordinary meeting was held at Digbeth 
Institute on Friday, September 30th, the President 
(Mr. A. L. Lancaster) in the chair. 

Mr. R. G. Turner (Assistant Hon. Secretary) 
read the minutes of the last meeting. which were 
confirmed. 

Mr. Lancaster read a letter from the Principal 
of the Birmingham Mumicipal Technical School, 
confirming his offer of accommodation for the Club 
Exhibition at the Technical School. 

He then proposed a general discussion, which 
was opened by Mr. A. T. Headley Mr Headley: 
brought forward a three-valve audio-frequency 
amplifier, with which he was experiencing some 


trouble. His experiences with this instrument 
provoked a very interesting and informative 
discussion. 


Mr. Towers mentioned some experiences with 
the new '" R.M.R." valves, a discussion on which 
was followed by some opinions on the relative 
advantages of different types of aerials. 

Mr. C. Morris described some methods of erecting 
aerial masts, illustrating his remarks with black- 
board sketches. 

Owing to the value of these general discussions, 
and their popularity with members, it has been 
decided that alternate meetings shall, in future, 
be devoted to discussions of this kind. 

At & meeting of the Club, held on Friday, 
October 14th, at Digbeth Institute, severa] members 
exhibited and described various instruments which 
they were using. . Mr. Towers showed an interesting 
portable two-valve receiver of his own design 
and construction. Mr. Harvey Marston exhibited 
and described a resistance-amplifier of ingenious 
construction. Mr. F. S. Adams showed a valve- 
panel designed for short-wave reception, and Mr. 
A. T. Headley demonstrated his L.F. amplifier, 
with which he was now obtaining good resulte. 
Mr. A. Woodcock showed a neat set with which 
five different combinations of valves could be 
obtained. 

The advance prospectus of the Exhibition in 
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January next is now ready, and the Hon. Secretary 
will be pleased to receive applications for space. 


The Gloucester Wireless and Scientific 
Society. 


(Affiliated with the Wireless Society of London.) 


Hon. Secretary, Mr. J. J. Pittman, l, Jersey 
Road, Gloucester. 

A meeting of the above Society was held on 
October 13th at the headquarters. The President 
brought a four-valve amplifier along, and with it 
some good signals were received from all the usual 
European stations, and also some local telephony 
was heard. A programme has been arranged 
fortnightly on the second and fourth Thursdays 
of each month, and those interested in wireless 
will be welcomed at the Rich's School Science 
Laboratory at 7 p.m. on any of these dates. 


Blackpool and Fylde Wireless Society. 
( A fiiltated with the Wireless Society of London.) 


The above Society intend to hold a series of 
social evenings, etc, during the coming winter 
months, with the proceeds from which they propose 
to purchase & new complete up-to-date wireless 
instrument set for the benefit of their seventy 
odd . members. 

The first of the series, taking the form of a whist 
drive, was held on September 29th last, and was a 
complete success. "This was especially gratifying, 
inasmuch as this event was quite in the nature 
of & hitherto untried experiment. 

The Society's President, Colonel P. Warren, 
C.M.G., C.B.E., Postmaster of Blackpool, honoured 
the assembly by presenting the prizes which had 
been given free gratis by enthusiastic supporters 
(in the district) of the fascinating study of wireless 
telegraphy and telephony. 

As an interlude and a variation, a short wireless 
demonstration with the Society’s own instruments 
was given during the evening. 


The apparatus cqnsisted of a portable field - 


set as used in the recent Blackpool Tower experiment, 
containing a four-valve amplifier coupled to a 
loud speaker which made the signals audible 
all over the room. Excellent results were obtained, 
particularly in view of the temporary nature of the 
short single wire aerial outside 

By invitation of the officers of the Society, 
& number of people remained behind personally 
to inspect the apparatus, and enjoy for the first 
time the novelty of listening in through wireless 
telephones. `. | | 

It was & most enjovable event, and those who 
were responsible have much to congratulate 
themselves upon 

The second event of the series will take place 
on November 3rd next, and will also be a whist 
drive, the third being after the Society's annual 
general meeting, which is to be held at their head- 
quarters, The Café Waldorf, Church Street, Black- 
pool, on November 24th next. 

Hon. Secretary, C. Sheffield Doeg, The Poplars, 
6, Seventh Avenue, South Shore, Blackpool, 
to whom all communications should be'sént. ` 


THE WIRELESS WORLD 


The Willesden Wireless Society. 
(Affiliated with the Wireless Society of London.) 
We are pleased to announce that, following 

upon negotiations with the Wireless Society of 
London, our affiliation with that Society is now 
an established fact. 

On September 12th, a paper was read by the Hon. 
Secretary on behalf of Mr. C. S. Dunham, entitled 
“ Oscillatory Circuits." This lecture was the first 
of our series of instructive lectures, and made a 
strong appeal to the members present. Although 
the series is primarily intended to instruct our 
“ beginners," we find the more experienced of 
our members are also taking advantage of them 
to rub up their own knowledge, judging by the liot 
discussions evoked ! 

This lecture was continued on the following 
Tuesday by Mr. Dunham, as Mr. Wyatt, who was 
to have lectured, was unable to be present. <A 
vote of thanks for the two lectures was passed. 

Following upon & suggestion made by one of 
the Committee, a debate was held on September 
26th, entitled '' H.F. versus L.F. Amplification." 

Mr. Dunham concluded the evening with a 
demonstration of & Marconi resistance capacity 
coupled amplifier connected to L.F. note magnifier, 
using a B valve. 

On October 4th and llth, our Chairman, Mr. 
W. E. Corsham, lectured on '* The Theory of the 
Thermionic Valve." He treated the subject in 
a very elementary manner for the benefit of those 
present who are just commencing to study the valve. 
As before stated, however, the experienced members 
were well on the track, and the lecturer had a 
lively time when the period for discussion com- 
menced. In spite of the fact that one gentleman 
wanted to know the precise cause of howling, the 
meeting passed off peacefully enough. 

All particulars can be obtained by post from 
the Hon. Secretary, Mr. F. A. Tuck, 87, Mayo 
Road, Willesden, N.W.10. 


Sheffield and District Wireless Society. 
(Affiliated with the Wireless Society of London.) 


The second annual general meeting was held 
at the club-room, St. George's Square, on Friday 
evening, October 14th, some sixty members being 
present. 

This was the opening meeting of the new session, 
and after & report of the past year's work by the 
Secretary, who also outlined the syllabus for the 
present year, the Hon. Treasurer submitted the 
balance sheet, showing that the finances of the 
Society are in a healthy condition, the sum of 
£47 13s. 10d. being carried forward to the present 
financial year, which commenced on October Ist, 
1921. 

Fourteen lectures will be given during the 
new session, in addition to twelve elementary 
classes, a * Wireless" Dance, an Exhibition and 
Sale of Apparatus and practical demonstrations 
with the Society's apparatus. The first lecture 
on ‘Comparative Ámplication" was given on 
Friday, October 21st, by Mr. C. Handford. 

- The following officers were elected :— President, 
Mr. E. H. Crapper, M.Eng., M.LE.E.; Past 
President, Mr. H. `E. Yérbury, M.Inst. C.E, 
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M.I.E.E.; *Hon. Secretary, Mr. 
Crowther, A.M.I.E.E.;  *Hon. Treasurer, Mr. 
C. H. Hainsworth, A.M.I.E.E.; Chairman of 
Educational Committee, Mr. J. Patrick, A. M.I.E.E. ; 
*Chairman of Technical Committee, Mr. W. Burnet; 
*Hon. Auditors, Messrs. W. <A. Grinston and 
R. G. Ward; Hon. Registrar, Mr. F. W. Stapley ; 
Hon. Librarian, Mr. L. E. B. Sandford-Thompson. 

The question of sending a donation towards 
the expenses of the Dutch telephony transmissions 
was discussed, and it was decided to forward a 
cheque for £3 3s. from the Society's funds. 

The meeting terminated with a vote of thanks 
to Prof. Ripper and the Sheffield University 
authorities for the use of the club-room. 


Glevum (Gloucester) Radio and Scientific 
Society. 


( Affiliated. with the Wireless Society of London.) 


The First Annual Meeting of the Gloucester 
Radio and Scientific Society was held at the 
new headquarters, "The Ram" (Y.M.C.A.), 
Gloucester, when the officers for the coming 
season were elected. An enjoyable evening 
was spent, and arrangements made for the 
erection of a suitable aerial. The matter 
of apparatus and permanent receiving set was 
freely discussed, and the Secretary (Mr. J. Mayall) 
informed the meeting that he had great pleasure 
in stating that the “last word” in an exhibition 
wireless set had been kindly promised to him 
for the Society by Messrs. Burnham, of London. 
This was received with enthusiasm, and the Secretary 
congratulated on his efforts in this direction. 
A most interesting programme is being compiled 
for the coming season with the help of the Glouces- 
tershire Engineering Society. 


The Radio Scientific Society. 
{Affiliated with the Wireless Society of London.) 


The Annual General Meeting of this Society 
was held on Wednesday, October 19th. 1921. 

The Secretary’s report, reviewing the work 
of the past session, included a stirring appeal 
to the members to show greater enthusiasm in 
the life of the Society. and to endeavour to over- 
come the all too frequent reluctance to give papers 
before the Society. It is earnestly hoped this 
appeal will produce the desired effect. 

The Treasurer's report shows a small balance 
in hand on the year’s working. 

The following officers were elected for the session 
1921-22 :-—Chairman, Mr. G. Boullen; Secretary, 
Mr. H D. Whitehouse; Treasurer, Mr. J. R. Halli- 
well, M.I.E.E.; - Business Committee, 
Bennett, Edwards, Grocott. Holmes, Lomas, 
and Megson, with the Chairman, Secretary and 
"Treasurer as members ex officio; Press Secretary, 
Mr. L. H. Lomas, B.Sc., F.R.S.: Technical Com- 
mittee, Messrs. Grocott, Halliwell and Megson. 

The Society's meeting place is at the City School 
of Wireless, 61, High Street, Manchester, 

Further particulars as to membership, lectures, 
etc.. may be had from the Secretary, Mr. H. D. 
Whitehouse, 61, High Street, Manchester. 


Leonard H. 


*Re-elected. 


Messrs. U 


Plymouth Wireless Society and Three Towns 
Wireless Club. 


A general meeting of the members of the Plymouth 
Wireless Society and the Three Towns Wireless 
Club was held on Wednesday, October 19th, at 
Plymouth Technical College to consider the question 
of the amalgamation of the wireless interests 
of the town and the formation of one joint wireless 
club. Mr. Nicholson, representing the Plymouth 
Wireless Society, M. Monk, Chairman of the local 
section of the Junior Instituteof Engineers, and Mr. 
Lock, Hon. Secretary of the Three Towns Wireless 
Club, gave their views on the subject, and as a 
result it was unanimously decided to form a new 
society incorporating the members of the two 
former clubs. An election of officers for the new 
society, then took place, with the following result:— 
President, W. S. Templeton, Esq., M.A., B.Sc. ; 
Chairman, Mr. Mitchell; Vice-Chairman, Mr. 
S. G. Monk, B.Sc., M.J.I.E.; Hon. Secretary, 
Mr. G. H. Lock, A.M.J.1.E.; Treasurer, Mr. C. E. 
Harris; Librarian, Mr. Carter; Local Representa- 
tive, Mr. Currah; Committee, Messrs. Skinner, 
Lewarn, Voss, Bodle, Graves. 

At the committee meeting which followed, the 
question of the title of the new society was discussed, 
and it was decided that the aim and scope of the 
Club were best described by the title Plymouth 
Wireless and Scientific Society. 

Particulars of membership &nd other necessary 
information will be furnished on application to 
i Hon. Secretary, Mr. G. H. Lock, 9, Ryder 
ad, Stoke, Devonport. 


Hounslow and District Wireless Society. 


Hon. Secretary, Mr. A. J. Rolfe, 20, Standard 
Road, Hounslow. 

On Thursday, September 15th, Mr. F. O. Read 
paid a visit to this Club and gave a lecture on various 
windings for long and short wave tuners ; he also 
returned the Club set, which he was good enough 
to overhaul and add one or two things. On 
Thursday, October 6th, we again had the pleasure 
of a visit from Mr. Read: this time he brought one 
of Messrs. Burnham's Ultra l1I's with three-valve 
amplifier and loud speaker. After the usual Club 
business, the Chairman called on Mr. Reid for 
his demonstration. He fully explained to the mem- 
bers present the working of the Ultra III, and after- 
wards tried this set on the Club aerial, and very 
.good signals were received, including some telephony 
¡from Brentford. Next week we hope to have a 
demonstration with a B.T.H. Portable; Messrs. 
Burnham have promised to loan one. The usual 
question now arises, if there are any gentlemen 
interested in the wireless game, please trot along 
any Thursday evening, to the Mission Hall, Pears 
Road, Hounslow, or communicate with Mr. A. J. 
Rolfe, Hon. Secretary, 20, Standard Road, 
Hounslow. 


Cambridge and District Wireless Society. 

A meeting of the above Society was held on 
Wednesday, October 12th, at 7.30 p.m., in the lec- 
ture room of the Photographic Society, Ram Yard. 
Mr. Farren in the chair called upon Mr. Butterfield 
to read his paper on ` Coil Winding.” Mr. Butter- 
field dealt in detail with the various methods of 
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winding coils from the old-fashioned single layer 
tubular coils to the modern slab inductances, 
basket coils, etc. At the close of the lecture a hearty 
vote of thanks was passed to the lecturer, and the 
meeting declared informal. Mr. Culpan demon- 
strated a three-valve set with excellent results. 

The next meeting of the Society is to be held 
on Wednesday, October 26th, in the lecture room 
of the Photographic Society at 7.30 p.m. Mr. 
Diver will read a paper on his experiences as elec- 
trician in charge of a waggon wireless set in East 
Africa ` during the war. 


Kensington Wireless Society. 


Headquarters, 2, Penywern Road, Earl's Court. 

At the last meeting the resignation of the Hon. 
Secretary was accepted. The Hon. Treasurer, 
Mr. J. H. Reeves, M.B.E., consented to act as 
Secretary (pro tem.). All enquiries should be 
addressed as above. 

Recent lectures have been : —'' External Hetero- 
dyne Reception " (with demonstration), by Mr. 
Maurice Child; *'The Marconi Four-Electrode 
Valve," by the President, Capt. H. de A. Donis- 
thorpe: ^" The Society's Wavemeter," by Mr. 
Maurice Child: “© Switeh Gear for L.F. Amplifiers,” 
by Mr. J. H. Reeves. 

A competition was arranged for single valve 
reception at an unknown wavelength between 
600 and 1,000 metres, the only items provided 
being batteries, H.T. and L.T. and a condenser. 
The transmission was by means of a buzzing wave- 
meter placed in another room. Only two com- 
petitors took part, and the reception by both was 
remarkably good. It was resolved to hold a similar 
competition later on in the season. 


The N. S. Railway Electrical Department 
Wireless Society. 


The Society held their first annual meeting on 
Tuesday. October 5th, in the works messroom, 
which has been put at the disposal of the Club 
for meeting purposes by our President, Mr. A. F. 
Rock. Telegraph Superintendent and Engineer. 
The Club are looking forward to a very interesting 
and enjoyable winter, and hope to soon have an 
up-to-date receiving and transmitting station. 

During the past summer the Club have been 
experimenting with several pieces of apparatus, 
including one of Gordon Castagnoli's Hague sets. 

This is a beautifully constructed set, and although 
at present we have not received the concert on the 
sct, several of our members have received telephony 
on the same. 

The Club arc also indebted to Mr. A. H. Wilson, 
of the Stoke-on-Trent Society, for the gift of a 
single valve panel and inductance. 

Mr. A. F. Rock, M.I.E.E., was again elected 
President. and Mr. F. T. Seragg. A.M.I.E.E., 
to the Vice-Presidency. 

The balance sheet showed a substantial amount 
in hand, and the prospects for the coming winter 
look bright. 

Mr. P. E. Banks, 87, Spencer Road, Shelton, 
Stoke-on-Trent, was again elected Secretary and 
Treasurer. 
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Aldershot and District Wireless Society. 

A general meeting of the Aldershot and District 
Wireless Society was held on Monday, October 10th, 
at their headquarters, Queen's Avenue, Aldershot. 

The occasion was the opening night of the autumn 
and winter session, and was well attended. 

A demonstration of wireless telephony, which 
had been arranged by Lieut. Tate, R.A.F., was 
given during the evening. Listening to the spoken 
messages and gramophone music, one realised 
how very successfully the Royal Air Force had 
developed this branch of wireless for their particular 
needs. 

After a vote of thanks had been passed to Lieut. 
Tate, the syllabus of the classes, for which students 
had been enrolled earlier in the evening, was read 
out and explained. 

The classes are held on Mondays and Fridays, 
and are divided into three parts. The first hour, 
from 7 to 8 o'clock, is devoted to Morse Code prac- 
tice, the second hour to a lecture and then practical 
work follows. 

The lecturers are Mr. R. A. Watson-Watt, 
Capt. D. A. Butler and Mr. J. F. Herd, who each 
deals with a particular section of wireless, on alter- 
nate evenings, the lectures forming progressive 
steps of a very comprehensive course. A special 
feature will be a '' tutorial class," which is to be 
held on alternate Friday evenings. No lecture will 
be given on these evenings. but questions on 
previous work will be invited and answered at 
length. 

Students can still be enrolled. and anyone desirous 
of joining should attend before 8 o'clock on any 
Monday or Friday evening. 

Oldham Lyceum Wireless Society. 

A new wireless club has been formed during the 
last week or so under the name of the ‘‘ Oldham 
Lyceum Wireless Society," with headquarters at 
the Oldham Lyceum. The mernbership at present 
is only twenty-six, but we are receiving good support 
and hope to enrol more when the Society has been 
brought to the notice of the Oldham public. Even 
at this early stage an interesting programme is 
being prepared for the next year, and the Society 
has every hope of a successful career. 


The Cricklewood and Brondesbury Radio 
Club. 

This Club has now been formed, and meets at 
202, West End Lane, West Hampstead. N.W.2. 
every Monday evening at 8 o'clock p.m. Intending 
members should apply there at the stated time, 
or write to Secretary (pro fem.). C. N. Green, 213, 
Fordwych Road, Cricklewood, N.W.2, who will 
be pleased to forward particulars. 


NOTE.--A number of Club Reports are unavoid- 
ably held over. 


THE WIRELESS SOCIETY OF LONDON. 


The next meeting of the Wireless Society of 
London will be held on Wednesday, November 23rd. 
at the Institution of Electrical Engineers, Victoria 
Embankment, at 6 p.m. A paper describing a 
new type of receiving apparatus’ will be read by 
Mr. Leslie Miller. Tea will be served at 5.30 p.m. 
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GENERAL CONSIDERATIONS FOR BEGINNERS 
‘SOME HELPFUL ADVICE 


HE wireless amateur who has taken 
up the study of his hobby, either by 
attending classes or by reading some of the 
excellent books published on the theory of 
the subject, finds himself in a different situa- 
tion when he commences to apply his theo- 
retical knowledge to the actual construction 
and working ofa station. Design of apparatus 
and the lay-out of a station, in wireless work, 
is the critical factor which will decide whether 
the apparatus shall operate with maximum 
efhciency or result in complete failure. 
For example, in a receiving circuit, an 
incorrect ratio of aerial circuit coupling coils 
will render valueless all the amateur's endeav- 
ours to obtain the highest aerial he possibly can. 
Developments in wireless telegraphy, par- 
ticularly in connection with the three-elec- 
trode valve, are daily opening up new fields 
of work. ‘The valve is peculiarly suited to 
the amateur's requirements. It may be used 
both for receiving and transmitting, and the 
man who possesses a good valve receiving 
circuit, even though he only has a very small 
aerial, will find himself far ahead of his 
friends using crystal receivers, though they 
may be favoured by being able to erect high 
and costly aerials. The cost of valves is not 
high. Every amateur is strongly recommended 
to take up the study of valve theory; the 
subject is a rapidly expanding one, and as 
vet the field has been only partly explored. 
There is ample opportunity for the amateur 
to give valuable contributions to our know- 
ledge of the three-electrode valve. ‘The 
circuit arrangements and methods of applica- 
tion are legion. One has only to consult a 
fle of patent specifications to realise this, 
and every wireless man has the opportunity 
of increasing the store of information. 

In regard to transmitting apparatus. “The 
spark system still retains adherents, but 
continuous wave transmission has many ad- 
vantages from the amateur's point of view. 

There is one other point to which we would 
refer before going on to other considerations— 
namelv, that of the experimenter's licence. 


Every experimenter must obtain a licence 
before he commences work in wireless 
telegraphy. It is very necessary that the State 
should control the operations of wireless 
stations in order that public and commercial 
communications may proceed without inter- 
ference. We urge upon every person who 
takes up wireless telegraphy either as a hobby 
or for serious experimental work, to take the 
greatest care to carry out their experimental 
work so that the limitations set out in the 
licence granted to them are in no wise ex- 
ceeded. The genuine amateur wireless 
telegraphist will, of course, do his best 
to observe the regulations in spirit and i 
letter, but it is very casy to make mistakes. 
Unless one is careful in checking the wave 
length being used for transmitting, one may 
be unknowingly interfering with some other 
station engaged in important public work. 
It is the duty of the amateur, in return for 
facilities offered by the State, to take the 
greatest care in his work. — Carelessness in 
this respect can only result in restrictions 
being placed upon amateur wireless. Another 
important point is secrecy; it is essential that 
private messages overheard should not be 
divulged. Comment on this is unnecessarv. 
Proceeding to practical considerations, the 
following general and broad principles are 
given as a guide to the constructor when 
considering the erection of a station. 


Amateur wireless telegraphists can, in 
the main, be divided into two classes: (a) 
the man with a natural inclination. towards 
electrical engineering, whose hobbv is his 
station ; and (4) the man who wishes to ex- 
periment in wireless telegraphy from a purely 
scientific and academical standpoint. Pro- 
bably the first class still embraces much the 
greater part of the body of wireless amateurs, 
though the number of recruits to class (4) 
ever on the increase. 

One of the first things to be considered is 
the site for the proposed station. Probably the 
ideal transmitting or receiving aerial would 
be one erected upon a perfectly conducting 
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surface. This ideal condition is, of course, 
not realisable in practice. The nearest 
approach to be made to it is that of an aerial 
on a steel ship at sea. In this case the “ earth ” 
is formed by a connection made to the hull 
of the ship ; and since the hull is in contact 
with the surrounding sea water, which is 
a comparatively good conductor, we do 
arrive at a condition similar to the ideal. 
The site of the average station will provide 
natural advantages which will vary consider- 
ably, and the following advice may be 
helpful. 

In a country site the main points to be 
observed are ;— 

(1) Choose preferably high ground, and 

if near to the coast it will be better 
to choose land which slopes away 
towards the sea. 
The space around the station should 
be as open as possible; trees, etc., do 
not matter as long as not too numer- 
ous and not too close to the station. 
The ground should be such that it 
does not become very dry and 
scorched during thesummer. Exten- 
sive earth systems are needed on land 
of this kind. It has been suggested 
that a station should be erected over 
water-bearing strata which lead to 
the sea. Refinements of this kind 
In site choosing are generally im- 
practicable. 

The three points given above can only 
be observed in certain cases; a large number 
of wireless amateurs live in towns and are 
compelled to make the best of circumstances 
which exist. 

In a town site the main points are :— 


(1) Try to get the aerial as high as 
possible. By “height” in this case 
Is meant the distance of the aerial 
above the surrounding buildings and 
neighbouring conductors. An aerial 
supported ten feet above the leaded 
roofs of a building 50 feet in height 
cannot be taken as having a height of 
60 feet. The presence of conductors 
under or near to the aerial effects a 


(2) 


(3) 
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considerable reduction of effective 
height. 

Avoid running the aerial close to and 
parallel with telephone and telegraph 
wires. 'This is particularly important 
in the case of a transmitting aerial. 
Currents will be induced in the 
neighbouring wires when trans- 
mitting, and if the aerial is within 
a foot or two of them damage may 
be done. In the case of a receiving 
aerial, neighbouring telegraph wires 
often cause troublesome induction 
noises in the telephone receivers, 
which may be loud enough to jam 
out even strong signals. 

It is bad practice to bring the aerial 
down-lead close to rain-water pipes, 
etc. Eddy currents are induced in 
masses of metal close to the down 
leads. These currents result in losses 
and reduce the radiation from the 
aerial. 

Never under any circumstances use 
a connection to the gas pipes as an 
earth. If it is not practicable to 
sink a special earth plate for the 
station, connection should be made 
to the water pipe as near as possible 
to the point where it emerges from 
the ground. 

It will be understood that the above 
remarks, both for town and country stations, 
apply with much greater force to a station 
from which it is intended to transmit. Quite 
good receiving work can be carried out under 
conditions which appear to be most adverse, 
and the amateur should not be discouraged 
because he is not able to arrange his station 
as well as might be wished. Make the best 
of the facilities which offer themselves. 

The construction of the aerial itself will 
be governed by whether it is intended to 
do receiving work only or not. For receiving 
only, a single wire of not too small a gauge 
is all that is necessary. The increase in strength 
of signals which is obtained by the use of 
multiple wire aerials is so insignificant as to 
render unjustifiable the extra outlay on the 


(2) 


(3) 


(4) 
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aerial. A single wire aerial of No. 14 or 
No. 18 bare hard drawn copper wire is very 
suitable, the chief disadvantage being the 
low ‘tensile strength of copper. This latter 
limitation makes it impossible to avoid a 
large sag in a long horizontal part of the 
aerial owing to the stretching and ultimate 
breaking of the wire as it is tightened up. 
The aerial is also easily carried away during 
a gale or blizzard. For this reason it is 
generally customary to use a bronze alloy 
(such as silicon-bronze or phosphor-bronze) 
of high tensile strength for aerial construction. 
‘These wires are best stranded, and a very 
suitable size is 7/19 (i.e, seven strands of 
No. 19 8.W.G. bronze wires laid together). 
The amateur is recommended to avail hiinself 
of this wire unless he is already in possession 
of other material. 

It is not always possible to arrange a 
transmitting aerial so that there are no 
joints in the wire, but this can be done 
in the case of a single wire receiving aerial. 
By adhering to the rule “no joints,” a host 
of troubles are avoided. The aerial wire 
outside the wireless room should be one 
continuous length, and it should be led 
straight indoors, through a suitable leading-in 
insulator, right down to the bench or table 
where work is done. By this principle of 
avoiding joints anywhere orie can at once 
say with certainty that there is no bad contact 
in the aerial itself in case of failure of signals, 
and the tracing of faults is thereby simplified. 
Joints may have quite a considerable re- 
sistance unless carefully made; they also 
weaken the wire at and near the junction, 
particularly if the wire is overheated when 
soldering. All joints should be soldered up 
solid. The resistance of an unsoldered joint 
gradually increases with weathering and con- 
sequent oxidation of the surface of the 
conductor occurs. 

It is sometimes stated that enamelled 
wire should be used for aerial work, the 
reason given being that uncovered wire 
oxidises on the surface; this oxidation 
increasing the skin resistance of the conductor. 
Since the high frequency current in the 
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aerial is at its greatest density on the surface 
of the wire, it is alleged that this oxidation 
increases the effective resistance of the aerial 
as a whole. If any such effect does occur, it 
is probably small, but it opens up a feld 
for investigation. 

. Whilst on the subject of joints we would 
once again warn the amateur that the greatest 
care should be exercised in the soldering 
of phosphor- or silicon-bronze conductors. 
They should zot be sweated, that is, 
soldered by coating with flux and then holding 
in the flame of a blowlamp whilst applying 
a stick of solder. This method is almost 
certain to lead to overheating with a conse- 
quent reduction in tensile strength of the wire 
at the point heated. "The solder should be 
carefully applied by means of a copper soldering 
bit, with the minimum heat necessary. Of 
course, sufficient heat must be applied to 
cause the solder to flow properly and permeate 
right to the centre of the joint. It is not 
necessary to use resin as flux when soldering 
outside joints. The continual exposure of 
a joint to rain soon washes away all traces 
of any corrosive flux which may have been 
used. Any flux having zinc chloride as a 
base is quite suitable. 

The earth connection is one of the factors 
in the usual amateur station which leaves 
much to be desired. For receiving work, 
the quality of the station earth is probably not 
important as for transmitting. ‘Therefore 
it Is sufficient, in the case of a town station, to 
take a lead down to the water pipes. The 
connection to the pipe should be soldered, and 
it should be borne in mind that the remarks 
we have made regarding the necessity of en- 
suring good electrical joints in the aerial apply 
with equal force to the earth lead and its 
connection to the grounding system. In the 
case of a country receiving station, it will 
generally be sufficient if a metal plate, about 
three feet by two feet in size, be buried so 
that its top edge (s.¢., one of the longer sides) 
is one foot below the surface of the ground. 
'The earth lead, preferably of copper wire, 
should be soldered along the top edge of the 


plate, and to guard against the wire becoming 
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detached by corrosion it ts as well to insert 
two or three copper rivets along the edge, 
taking a turn around the head of each rivet 
before they are hammered up. It is best to 
bury the earth. plate as near as possible to the 
receiving room, in order that the length 
of the earth lead may be kept short. If the 
lead must be long, say over ten feet, it Is 
advisable to insulate it. This may be done 
either by supporting the bare conductor on 
small reel insulators fixed to the wall of the 
building, or by using insulated wire for the lead 
itself. — The same remarks regarding the 
necessity for a short earth lead apply, of course, 
in the case of a connection to the water pipe. 

In a transmitting. station every effort 
should be made to secure the best earth 
possible. By “best earth” is meant an 
earth connection with the lowest resistance 
possible. The resistance of an earth con- 
nection when used for purposes of wireless 
telegraphy is not necessarily the same as the 
ohmic resistance when measured by a method 
employing direct current. In this latter 
case the resistance measured is that of the 
earth plates, etc., to the surrounding soil 
(this quantity is generally known simply 
as the “ohmic resistance" of the earth 
connection), and is determined by the contact 
resistance between the earth plate or plates 
and the soil. When, however, high frequency 
currents are used for the measurement of 
the resistance quite a different value will be 
found (this value is generally known as the 
“high frequency resistance” of the earth). 
In the high frequency resistance of an earth 
capacity effects playan important part ; this fact 
is well illustrated in the use of ** earth nets " for 
portable stations. An earth net consists of a 
length of copper netting laid on the surface of 
the ground underneath the aerial. Quite a 
practical earth can be secured in this manner. 

In a transmitting station it is our object 
to reduce the resistance of the earth to as 
low a value as possible. A high earth resistance 
means that most of the power which is delivered 
by the transmitter to the aerial is lost. The 
earth which the amateur will employ ischiefly 
dependent upon the depth of his pocket. The 
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best arrangementis to lay down a circleof plates, 
about fifteen feet in diameter, either right round 
the transmitting room, or close to it. A lead 
should beattached to each plate and brought to 
the centre of the circle. All the leads are then 
soldered together and the earth lead proper 
Joined to them and led into the transmitting 
room. 'The leads from each individual plate is 
buried in a narrow trenchaboutsix inches below 
the surface of the ground. Each individual 
plate should be about three feet by two feet, and 
should be buried in the manner indicated tor a 
receiving station. The plates should be close 
together, edge to edge in fact. The earth may 
be still further improved by running four or five 
wires in separate trenches about six inches 
deep and three feet apart out underneath 
the aerial and a little beyond its end. It will 
be understood that in the foregoing description 
we have indicated the best arrangement for 
the amateur who has the necessary means 
and facilities at his disposal. 

A great many readers will content them- 
selves with something a little less complete 
and consequently not quite so efficient. 
Quite a workable earth for a transmitting 
station can be made by burying two plates of 
the before mentioned size (three feet by two 
feet) face to face and about six or eight 
feet apart, the lead from each plate being 
brought to the midway line between the 
plates and there jointed to the station earth 
lead. In any case we recommend the amateur 
to run out at least one wire under the aerial 
to supplement the plates. Whatever arrange- 
ment of plates is decided upon it is necessary 
to arrange the connections to the plates so 
that the common earth lead is symmetrical 
with regard to them. By this we mean that 
the wires connecting each plate to the station 
earth lead should all be of the same length. 
If this rule is not adhered to, the current 
will not be evenly distributed over all the 
plates. Also it is obviously necessary that 
the earth lead should be of at least the same 
Cross section as the wires forming the aerial. 
It is not Consistent to use, say two 7/19 wires 
in the aerial and then employ a single strand 


of No. 20 for the earth lead. 
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QUESTIONS AND ANSWERS 


NOTE.—This section of the magazine is placed at the disposal of all readers who wish to receive advice and 


nformation on matters pertaining to both the technical and non-technical sides of wireless work. 


Readers 


should comply with the following rules.—(1) Questions should be numbered and written on one side of the 
paper only, and should not exceed four in number. (2) Queries should be clear and concise. (3) Before sending 
in their questions readers are advised to search recent numbers to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) All queries must 
be accompanied by the full name and address of the sender, which is for reference, not for publication. Queries 
will be answered under the initials and town of the correspondent, or, if so desired, under a * nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. 


BEGINNER (Bolton).—.(1) If a certain valve 
circuit will be satisfactory. (2) If a low plate voltage 
valve can be used. (3) The name of a low voltage 
valve. 

(1) The circuit suggested is O.K. 

(2) Not without loss of efficiency on transmission. 

(3) The Marconi V 24 is about as low as any, 
and under certain circumstances can be used with 
as little as 4 volts H.T. ; but for transmitting at 
least 30 should be used Results will even thon be 
distinctly poorer than with a higher voltage valve, 
such as the R, at 60 volts. 

J.F.B. (Middlesbrough) asks (1) for a criticism 
of a circuit. (2) If it is possible to receive the Dutch 
concerts on the set, crystal only. (3) 1f it is possible 
to receivc C.W. on a crystal. 

(1) O.K., if you do not short circuit the part of 
the A.T.I. not in use at any time. 

(2) No, not sensitive enough. 

(3) Only by putting an interruptor of tikker tv pe 
in place of the crystal. Fair results can be obtained 
in'this way with a good deal of trouble. We think 
it would pay you better to use a valve circuit. 

* PUZZLED''(Birmingham) pointsout adixscre- 
pancy between Fig.l and Table 1, of pages 262 and 
263, of July 23rd issue, and asks (1) the reason. 
(2) Dimensions for a honeycomb coil of 1.000 mhys. 
(3) Formula for capacity of an air condenser (4) 
Ditto for a glass diclectric. 

(1) The values in Table 1 are by mistake ten 
times too big. 

(2) Approximately 6 cms. diameter, 2:5 ems. 
long and with 120 turns of wire on it. 

(3) and (4) 


C mfds. =: KAn 


900000 < 4rd 

where K is specific inductive capacity. ie., about 
1 for air and 6 for glass. A is area in sq. cms. of 
each slab of dielectric and n is the number of slabs 
of dielectric, and d is the thickness in cms. of each 
slab of dielectric. 

F.N. (Leeds) asks (1) Whether a certain 3-valve 
circuit sketched is O.K. (2) If it will receive the 
Dutch concerts. (3) If slate is suitable for a valve 
panel, (4) What a loading coil is. 

(1) Yes, provided the upper filament resistance 
is not joined across the filament battery, as your 
sketch appears to show it. 

(2) Yes, if the parts are properly proportioned. 

(3) Possibly, but not very good, owing to the poor 
insulating qualities when damp and the ease with 
which damp is picked up. 

(4) A coil added to a circuit, generally the acrial 
circuit, to increase the wavelength to which it will 
tune. 
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‘“NOVEWIRE’’ (Catford) asks (1) Forthecapacity 
of a condenser. (2) A suggestion for an aerial for a 
portable set. (3) 1f a loud speaker of his own design 
should be put in series or in parallel with his tele- 
phones, or where else in the circuit it should qo. (4) 
A design for a crystal clip which will not lose its 
sensitive point when carried about. 

(1) We cannot say, as you do not give the 
distance between the plates. 

(2) No portable aerial will give as good results 
as the high wire you describe, but vou might try 
about 50 turns of wire on a 4’ frame. 

(3) This depends on the design. As you do not 
describe this, we cannot suggest the best way of 
connecting up. 

(4) Any good spring clip should do. 
suggestion, with powdered crystal and 
electrodes is of very little use. 

R.H.T. (Stockholm) asks (1) For information 
about a frame aerial set. (2) For formula for calcu- 
lating inductance. (3) and (4) 1f ticisted flexible leads 
are harmful in a receiver, and if their effect hax to 
be allowed. for. 

(1) A single valve set will be almost useless on a 
frame aerial, and in any case the frame should not 
be less than about 3’ in diameter. Put about 
50 turns of wire, and add a loading coil of about 
5.000 mhys. Both condensers 0:001 mfds. Reaction 
coil, 8,500 mhys. l 

~ TUNUI, 


l 
2 —— > 
(*) 1000 


where » is the number of turns per em.. d is the 
diameter in cms., l is length in ems, and K is a 
constant depending on d /, the value of which can 
be obtained from the article on page 262 of July 
23rd. | 

(2) and (3) Twisted flex in an H.F. circuit 
weakens signals, owing to the capacity between the 
leads. "This cannot be allowed for. and should be 
avoided. 1 

J.M.G. (Nottingham). (1) The set is ambi- 
tious, and theoretically correct ; but will probably 
keep you busy indefinitely in trying to stop it 
howhng. We should strongly advise you in such a 
complicated amplifier to avoid tuned either H.F. 
or L.F. circuits. 

(2) It might be used to apply a potential to the 
first 2 H.F. valves. - 

(3) Generaliy speaking. almost immaterial. We 
have not space to discuss the exceptional cases, 

(4) Take à tlexible lead from the bottom of the 
primary of the telephone transformer and arrange 
to clip it to the plate terminal of the valve required, 
insulating it from the part of the holder which 
normally touches the plate. 
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HON. SEC. (Dartford).—(1) Instrument will 
do for the type of Fig. 2, page 792, of February 19th, 
but not much else. 

(2) and (3) About 3 oz. of No. 44 for H.R., 
covered by 8 oz. of No. 32 for the L.R. Core 3” 
long by j^ diameter iron wires. 

: (4) No. 

E.H.L.S. (Princetown).—(1) We regret we 
have no particulars of the inductance of coils of 
the make you mention, and can therefore not give 
the wavelength. 

(2) It is almost impossible to suggest the 
maximum distance received for reasons as sbove. 
Moreover, such a distance depends entirely on the 
power of the transmitter, which is not specified. 

(3) The circuit is only useful with soft valves, 
e.g., of the Audion type. 

F.J.P. (Manchester) asks (1) From whom is he 
to obtain particulars. regarding amateur receiving 
licence. (2) Are H.R. telephones more suitable for 
a silicon. crystal detector than L.R. telephones with 
transformer. (3) Is 2000 ohms. enough for tele phones 
with crystal detector. 


(1) The Secretary, G.P.O., London. 

(2) Immaterial. 

(3) Fairly good, but 4,000 to 8,000 ohms would 
be more efticient. 

W.H. (Bolton) ashe (1) For an explanation of 
the “hank” winding of the receiver, on page 312 of 
the issue for July 24th, 1920. (2) If the wire should 
be single or double-covered. (3) Data for a mica 
condenser of 0-0015 mfds. 

(1) " Hank" winding simply means that the 
wires should be bundled together into a ring—-a 
somewhat poor method of construction. 

(2) Preferably D.C.C. 

(3) Three slabs of mica, 4/1000" thick, overlap 
of plates 9 sq. ems. for each slab. 

(4) Make formers of about the same sectional 
area and long enough to take the same number of 
turns of wire plus 20 per cent. 

L.C.G. (Brixton Hill) asks for winding particu- 
lars for honeycomb coils for a number of wavelength 
ranges. 

These windings cannot be calculated at all 
accurately, and we have not enough experimental 
results to give the values required, especially as 
you do not say what size condenser is to be used. 
Wind a coil of about 5 layers and see what range 
this gives, and then fix the windings of the remain- 
ing coils accordingly. 

R.N.E. (Moseley) describes set, illustrated on 
page 399 of September ith issue, and asks (1) If 
suitable for Hague Concerts and transatlantic work. 
(2) Alterations necessary to use a certain type of 
oscillator instead of the reaction coil. (3) Values of 
anode and grid leak resistance. (4) If various parts 
of the set are of correct value, 

(1) O.K. for the Hague, but wavelength too low 
for transatlantic stations. 

(2) We have no information concerning this 
piece of apparatus, and cannot therefore advise. 

(3) Anode resistance 20,000 to 50,000 ohms. 
Grid leak, 2 megohms. 

(4) The capacity of condenser H is rather low, 
otherwise O.K. 
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“GLENSHEE” (Herne Hill) has a crystal set, and 
asks (1) For criticism. (2) If block condenser across 
the telephones is necessary. (3) If a coupling between 
the A.T.I. and secondary ts necessary. 

(1) Cireuit is incorrectly arranged. For correct 
diagram, see page 189, June Ilth, Fig. 6. This 
shows a telephone transformer, which may be 
omitted if you have H.R. telephones. 

(2) A 0-001 condenser will be a great improve- 
ment. 

(3) Your circuit is an auto-coupled one and does 
not require a separate coupling. 

* FAWLEY ” (Southampton) asks (1) For 
criticiam of a set, and (2) Where to insert H.F. 
bye-pasa condensers. 

(1) Type normal; results should be good. 
Unnecessary to short circuit grid condenser to 
receive C.W. Use a condenser in series or in 
parallel with A.T.I. for C.W.. as the sliding A.T.I. 
will not give fine enough tuning. 

(2) Connect a 0:001 condenser across the anode 
winding of the first transformer. 

“SPARCONI” (London) asks (1) Why valves do 
not oscillate on all wavelengths. (2) Resistance of 
R.valre filament. (3) What SMMT rating on 
accumulators means. 

. (1) Whether a valve oscillates or not depends 
on the circuit it is attached to. If the proportions 
of the circuit are unsuitable at any wavelength, 
e.g., if the amount of reactance provided is too 
small, the valve will not oscillate at that wave- 
length. 0-5 ohms when cold, but much more 
and varying with the temperature when hot. 

(3) Society of Motor Manufacturers and Traders' 
rating, used for car ignition accumulators. This 
rating is about twice the continuous discharge 
rating. 

W.H.S. (Golder’s Green) asks (1) Why he is 
unable to receive signals on a set as described. 

A 20’ aerial, 8’ high, is quite useless for a crysta 
set. If vou make it three times as high and three 
times as long you will have some chance of getting 
results. Windings are fairly O.K. for 2,000 ms. 
Capacity of the condenser is only 0-00005 mfds., 
owing to the large spacing of the plates. If the 
crystal is good and the aerial is improved as 
suggested, quite good results should be obtained. 

R.C.M.R. (Eastbourne) asks (1) Names of 
certain stations. (2) Capacity of a condenser. (3) 
Size of former for an increase of wavelength for his 
set. (4) If resistance amplifiers and V 24 valves are 
suitable for all wavelengths. 

(1) EGJ Coruna (land) Spanish, ENM Trin- 
cuolo (ship) English. GEG Lympne (land) English. 
PED Rizndam, Dutch ship. EGK Tetuan, Spanish 
(land.) The remaining signs you have probably 
misread. 

(2) 0:0002 mfds. 

(3) As you do not give size of present former. 
we cannot say. For 5,000 ms. on a P.M.G. aerial 
a former 18" by 6", wound with No. 26 would 
be correct, if used alone. 

(4) V 24 suitable for all wavelengths. Resistance 
amplifiers suitable for all wavelengths greater than 
about 1.000 ins. 

R.L.R. (Palmer's Green) asks for a diagram for 
a three-valve set, with | R and 2 L.F. valves, with 
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a switching arrangement for changing over the 
tele phones. 

The circuit given to J.P. (Boscombe), Sep- 
tember 17th issue, should be quite suitable. This 
shows a reaction coil in the first plate circuit, 
which can be omitted if desired. We do not advise 
joining up the telephone windings for switching, as 
this is liable to lead to bad howling. 

“EBOR” (York) has a 50-watt set, and wishes lo 
(1) Add a valve. (2) Increase wavelength to 10,000 
ms: And also asks (3) Which to use— Brown, 8,000 
ohms, or Sullivan, 120 ohm telephones. (4) What 
is small “lamp” with Telefunken valves. 

(1) and (2) Do not attempt to turn this set 
into something so very different from what it was 
intended to be. This could not easily be done, and 
is not worth while. Dismantle it and use the 
parts. 

(3) Almost immaterial, provided a suitable 
transformer is used with the L.R. telephones. 

(4) An iron in hydrogen resistance, which has 
the property of keeping the filament current almost 
constant for a considerable variation of the filament 
volts. 

“EXILE” (Tiverton) asks (1) If he can receive 
the Hague Concerts on a 2-valve set. (2) Fora 
diagram of a suitable set. (3) If 4,000 ohm tele phones 
‘are suitable. (4) Best forms for A.T.I. and reaction. 

(1) Doubtful, unless the set is particularly 
efficient. You may get aircraft telephony on 900 
ms. 


Fig. 1. 


(2) See Fig. 1. 

(3) Possible, but in a set of this type L.R. 
telephones with a transformer are better. 

(4) Single layer solenoids will certainly be best 
for both coil& The reaction coupling for telephony 
is very critical. 

"RADIO" (Colchester) asks (1) How to add a 
H.F. valve to a crystal set. (2) For a low anode 
voltage valve. 

(3) For an inductance for 4,000 ms. with a 0:002 
»fds. condenser. (4) What use can be made of a 
series of block condensers ranging from 0-001 to 
0:01 mfds. 


(1) A good arrangement is shown in Fig. 2. 

(2) V 24 type. 

(3) Cut out the fixed condenser. which would be 
very inefficient. Make former 6” by 12”, wound 
with No. 26; about 250 yds. will be required. 

(4) It can only be used as a block condenser 
across the telephones. 


Fig. 2. 


E.A. (Whickham) asks (1) If set, which is 
crystal with | note mag., is suitable for C.W., spark, 
and telephony. (2) Wavelength range. (3) If loose 
coupled inductance will do for the aerial circuit. 
(4) For dimensions of a suitable inductance. 

(1) Only suitable for spark, and less efficient 
telephony. If you have a valve, we should re- 
commend you to try one of the simple reaction 
circuits frequently given in these columns. 

(3) and (4) Yes. Make former 5” by 8", wound 
with No. 26, and use it with a parallel condenser 
of 0-0005 mfds. 

R.V.S. (Manchester) asks (1) For criticism of 
a frame aerial set, the aerial being 40 turns on a 
4’ frame. (2) Value of certain condensers. (3) Value 
for loading inductance. (4) If telephone tranaformer 
described on February 5th, 1921, will do: 

(1) Good arrangement, but unless the best point 
for the H.F. transformer comes about 1,100 ms., it 
is doubtful if you will receive the Hague. See 
articles on H.F. transformers now appearing. 

(2) Variable 0-0015, and block 0:0014 and 0-0028 
míds. only. 

(3) This should be approximately 8,000 mhys. 

(4) We have not tried this type of transformer 
experimentally, but think it should be O.K. 

W.R.J. (Nunhead).— (1) and (4) Range pro- 
bably about 400-8,500 ms., with the 0-0005 mfds. 
condenser. RE" 

(2) 0-0005 mfds. the better of the two. k, ` ^ 

(3) No, but probably some improvement. ' 39 

B.S.P. (Wandsworth) asks various questions 
about a receiver, and (4) For a reference to a book 
explaining inductance, capacity, wavelengths, etc., 
calculations. 

(1) and (2) Minimum very uncertain, maximum 
about 8,000 ms. The set is of good type, and suit- 
able for 10,000 ms., which can be reached by in- 
creasing either the capacity or the inductance. 

(3) An additional valve will certainly improve 
results. 
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(4) Nottage’s ‘Calculation of Inductance and 
Capacity," Wireless Press, price 3s. 6d., postage 6d. 
should meet your requirements well. 

* HOLLAND "' (Amsterdam).— (1) Quite cor- 
rect, but set will probably work somewhat better 
with lower plate resistances, say 50,000 ohms, 
or & higher plate voltage. 

(2) It is only necessary to put a throw-over 
switch to interchange the sets of coils, no other 
alterations are required. 

(3) Two millimetres is sufficiently close to the 
original value to be satisfactory. 

(4) A.T.I. stands for Aerial Tuning Inductance. 
N.P.L. stands for National Physical Laboratory. 

G.D.W. (Harlesdon) describes a resistance 
amplifier with capacity reaction which oscillates 
irregularly, and asks the reason. 

The connections and dimensipns are O.K., 
except for the absence of a condenser across the 
H.R. telephones and telephone transformer primary. 
Capacity reaction is often uncertain in action, 
but we can see no other explanation in this case. 
The reaction condenser should be smaller than 
0-00002 at minimum.  . 

E.J.E. (Sanderstead) asks (1) For a diagram 
of a two-valve receiver, one being a note magnifier, 
to comply with certain conditions. (2) If he should 
get New Brunswick, Glace Bay, etc. 

(1) See diagram, Fig. 3. 

(2) Possible, but somewhat unlikely. 


Fig. 3. 


H.C.J. (Kildare) asks (1) if certain components 
could be built up into a fairly good receiver. (2) If 
there is any difficulty in getting a receiving licence 


in Ireland. (3) Which of various combinations 
of valves is most efficient to use on a  three-valve 
amplifier. 

(1) Yes. 


(2) We believe so. 
(3) The best arrangement for general purposes 
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is 1 H.F., 1 detecting, and 1 L.F. 
detecting is also very good. 
E.H.W. (Weymouth) asks for a circuit to add 
an additional valve to his set, the set to work on 
either one or two valves, which we give in Fig. 4. 


2 H.F. and 1 


Fig. 4. 


* SKYRO "' (Highbury) asks (1) If there are 
any restrictions or objections to putting an aerial 
across a road. (2) The best gauge of wire for an 
aerial, and whether plain or enamelled. (3) If 
No. 11 gauge zinc would be suitable for condenser 
plates. 

(1) It would be necessary to obtain permission 
from the borough or county surveyor responsible 
for the road. 

(2) (a) For a small aerial, about No. 14 or the 
equivalent in stranded wire. (b) Immaterial. 

(3) Material O.K., but thickness considerably 
more than necessary for a receiving condenser. 
Use about No. 16. . 

A.T.D. (Tomatin).—(1) The circuit is not 
quite correct. The variable condenser should 
be connected across the inductance instead of 
in series with the crystal. 

(2) You will probably only receive ships on 
600 ms. wavelength, and will require a valve set 
to get signals from some of the high power stations. 

(3) The length of an aerial is limited to 100 ft. 
single wire. Make it as high as you can. Try 
20 or 30 ft. 

(4) No, the effect will be just the opposite. 

J.H.J. (Nantyglo).—(1) Yes. this wire may 
be used. 

(2) It does not matter whether the coils are 
wound clockwise or anti-clockwise. so long as all 
the sections of one former are wound in the same 
direction 
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(3) No, it is correct. 

(4) Yes. 

* NUMSKULL '' (Sheffield). —(1) The re- 
action coupling is too tight; fortelephony it should 
be so adjusted that the set is almost, but not 
quite, on the point of oscillating. Either use a 
smaller reaction coil or separate the slabs to 
weaken the coupling. 

(2), (3) and (4) No particulars of winding are 
given us to estimate your present wavelength 
range or suitability of the coils. In making a 
long wavelength range set it is advisable to have 
two separate sets of A.T.I. and reaction coils, 
one up to 2,000 ms., and the other from 2,000 to 
25,000 ms. <A useful circuit is shown on page 
168 of the June llth issue. 
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Fig 5. 


J.F.E. (Tooting).-- Connect the circuit as in 
Fig. 5. 

SPARKS(Berwick-on- Tweed).—(1)5ee Fig.6. 

(2) Anode resistance 30,000 ohms. grid condenser 
0-0002 míds., grid leak 2 megohms, anode battery 
20 volts. 

(3) Possibly a l/l ratio iron cored transformer, 
coupling the rectifier to the Mark IV first valve 
would improve the working of the set. 

(4) Yes. It can be made useful for longer 

wavelengths still. 
` H.C.B.B. (Bromley). (1) The sample is 
of No. 32 gauge. 

(2) It is too fine for A.T.I.'s, except for long 
wave reaction sets, but it is quite suitable for 
secondary or reaction coils. 

R.D.L. (Wandsworth).— We recommend you 
to adopt the set described on page 168 of the June 
llth issue, with windings as given in reply to 
C.A.S. (Reigate), as this will answer your purpose 


much better than your suggested changes to an 
earlier design. 

BRIGHTONIAN (Hove).--(1) 0-001 
approximately. 

(2) Connect the aerial condenser between the 
aerial and the A.T.I., and connect the negative 
of the 6-volt battery to the earth side of the A.T.I. 

(3) You will be more sure of telephony if you 
can increase the height of the aerial. For telephony 
it is necessary to adjust the reaction coil almost 
to the point of oscillation. | 

(4) One can generally tell when a set is oscillating 
by the slight hissing sound of atmospherics, or 
by the heterodyne note of any C.W. picked up 
by the aerial. 

G.C.H. ( H.M.S. Spencer).-- (1) You can use 
the H.R. telephones with a 1/1 ratio transformer. 

(2) All usual receiving valves are made to 
work with 4 or 5 volts only across the filament. 
If your battery is 6-8 volts you should have a series 
resistance of about 3-5 ohms. 

(3) Yes, but possibly you may have to cut 
out the inductance in the grid circuit. 

(4) The alterations necessary for C.W. reception 
are hardly worth carrying out owing to the short 
wavelength of the sets. We should advise dis- 
mantling them, and using the parts for a good long 
wavelength receiver. 

T.H. (Marske-by-Sea).--(1) Enclosed wire 
is too fine for aerial circuits, except perhaps on very 
long wavelengths. It can be used for reaction 
coils. 

(2) The set should oscillate without & condenser 
across the reaction coil. Probably your reaction 
coil is too small. Couple the coils very closely, 
and try reversing the connections of the reaction 
coil. Try all the available coils in this way, and 
thus pick out the best combinations. 


infds., 


Fig. 6. 
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(3) Place finger on aerial terminal, which will 
give a click if the set is oscillating. 

(4) Set probably has no faults. Disconnect 
the blocking condenser, and also short the grid 
condenser and see if this makes any difference. 
Is the H.T. connor ted so that the anode is positive ? 


It is very inefficient to have such a large capacity 
secondary condenser—-0:003 mfds. to a crystal 
receiver. 'This capacity should be as small as 
possible —about 0-0005 mfds. Why make a crystal 
receiver for 10,000 ms. ? The longest spark station 
is 5,000 ms., and there are not more than six spark 
stations between 2,000 and 3,000 ms. for you to 
receive 

(2) The inductances are each 
20.000 mhys. 
(/.«., area of overlap of two plates multiply by the 
number of spaces between the plates), then the 
calculation of 0-001 mfd. is O.K. The S.I.C. of 
glycerine is not a stable quantity, and we should 
consider the capacity to be less than 0-001 mfds. 
We do not recommend glycerine as a dielectric. 

(3) The wavelength will be nearer 15,000 ms. 
With all the inductance located in one coil the coup- 
ling between the primary and secondary will be 


approximately 


tight. giving flat tuning, but as signals in vour 
case will be weak. you cannot afford weaker 
coupling. 


Mark IlI short 
wave tuner cannot be converted into a self. 
heterodyning C.W. receiver without considerable 
structural alterations, which are not worth carrying 
out owing to the smallness of the formers, which 
limit the range of wavelength. To convert the 
set it is necessary to rearrange the connections so 
that it becomes u single circuit receiver with the 
secondary inductance as a reaction coil. This 
will not be satisfactory for a long wave range 
because loading inductance must be included in 
the aerial, which will weaken the reaction coupling, 
ax the reaction coil will only be coupling into a 
small portion of the A.T.]. The best thing to 
do is to dismantle the set and use the parts wherever 
suitable. 

H.V.C. (Manchester). .(1) To receive PCGG 
in vour district it probably will be necessary to 
use at least two valves. We suggest that you try 
the two-valve circuit shown in Fig. 4, page 368, 
of the September 3rd issue, omitting the grid 
condenser and leak to the first valve. Usetheexis- 
ting tuning circuit with the addition of the reaction 
coll in the anode circuit of No. 2 valve. This 
should be 4'' diameter, sliding in and out of the 
secondary former. Wind it with 4” of No. 26. 
Make the anode resistance 50,000 ohms, condenser 
0-005 mfds., condenser leak 2 megohms. Your 
present tuning circuit is very suitable for wave- 
lengths up to about 2.000 ms. 

(4) A telephone transformer will be necessary. 
For details see reply to H.J.M. (Rochester) on 
page 366 of the September 3rd issue. 


C.S. (Exeter).— We do not know that it would 


be more advantageous, but if you use a valve 
without a crystal detector it is necessary to use 
a grid condenser and leak to obtain good rectitica- 
tion. 


If the total active area is correct 
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(2) Use a valve with the existing set and connect 
up as in Fig. 7. Re-wind the primary on a 
slightly salle: tube so that it will slide in and 
out of the secondary for reaction. Change over 
primary connection when using the valve set to 
get the best results. 


Fig. 5. 


(3) An R valve usually requires about 50 volts 
on the anode. 

C.A.S. (Reigate).— (1) The circuit is O.K., 
except that a 0-0001 condenser should be connected 
across the anode winding of the first iron cored 
transformer, as a low impedance path for high 
frequency. 

(2) A may be any value from 0:0003 to 0-001 
mís. It should be small for short wave sets, but 
for long waves over 3,000 ms, it may be anything 
up to about 0-003. The bigger the condenser 
the smaller the inductance required. B — 0-0001 
míds. for short waves, 0:0005 for long waves. 
C — Approximately 2 megohms. 

(3) For wavelengths up to 3,000 ms. (assuming 
the aerial condenser 0:0005 míds.) the A.T.l. 
should be 4" diameter, wound with 10” of 
No. 22. Reaction 3” diameter with 4” of No. 30. 
For wavelengths up to 20,000 (assuming the aerial 
condenser 0:0005 mfds.), the A.T.I. should be 
2 diameter, wound with 14” of No. 30. The reaction 

’ diameter wound with 10” of No. 30. 

(4) Have about seven tappings to each coil of 
the A.T.1. 


SHARE MARKET REPORT. 


Prices as we go to press, November 3rd, are :— 


Marconi Ordinary... .. .. £1 12 6 

2 Preference os oe £1 12 6 

S Inter. Marine... .. 17 86 

X Canadian bn d 4 6 
Radio Corporation of America :— 

Ordinary .. .. .. ee 10 3 

Preference a. .. .. .. 9 3 
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BURNHAM & CoO. r/oxss 
MANUFACTURERS OF WIRELESS APPARATUS 
The BURNDEPT III ULTRA RECEIVER 


TOGETHER WITH 


BURNDEPT COILS AND BURNDEPT TUNER 


For the most efficient reception 
of Wireless Signals and Speech. 


l ae. 
(TANEF?) 
Mee 


ULTRA III RECEIVER 


COIL 
THESE INSTRUMENTS AND COILS WERE RECENTLY SUPPLIED TO THE GOVERNMENT OF INDIA to accompany 
H.R.H THE PRINCE OF WALES on his tour to India & Japan, etc., in order that W/T traffic on any wavelength may be received 
DETAILS £ PRICES IN OUR NEW CATALOGUE—FREE ON APPLICATION 
ALL OUR*WIRELESS APPARATUS CAN BE SEEN AND DEMONSTRATED AT: 


London Retail Depot: Manchester Office: Canterbury : Yeovil: Bristol : 
r9 Hand Court, 4 Corporation Street. S. W. BEIGH, Western Counties Eng. Co., KING & Co., 
High Holborn, W.C. 2 North Lane. Bank Buildings. Upper Park St. 
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WESTON 
GALVANOMETER 


Model 375 Galvanometer 
Is a moving coilinstrument 
with a uniformly divided 
scale 2:35 inches long. 

Its resistance is approxi- 


mately 29 ohms and the 
current required for a 
millimeter ( 1 scaledivision) 
deflection 1s 20-25 micro- 
amperes. 


WESTON ELECTRICAL INSTRUMENT CO, LTD. 
[E Audrey House, Ely Place, Holborn, E.C. 


Teleprone: HOLBORN 2029. 
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A SAFE RE-ARRANGEMENT 


One of the greatest joys of Wireless lies in the boundless 
possibilities offered for trvinz new arrangements of circuits, 
but it is essential to one's peace of mind that there shall be 
no cause for suspicion that any of the connections have 
come unstuck, 


We stock a large number of terminals to meet every need, 
and to introduce them in all their variety, we are mak nz a 
Sp cial 4 ffer of n o of each of the followinz, to the first nitty 
applicants, postage included for 


6 B.A, Single Terminals - - - each 3d. 
rouse on all apparatus wh ‘Te neat appearance 
(s tin hrst consideration. 


G.P.O. Type Spring-Terminals - - - - each 


For rapid and sure temporary connections, 


Small ner Lugs - - - each 
Or cí ction from fine win ndings. 


ee Plates - each 
Or mineetions from widik rs m screws only. 
vertical space than terminals, 


Occupy tar Jess 
Carle Ends - - - . - - - each 
or sate connections to ordinary terminals. These 

ot diio off and always lie flat. 
Cash with order. Postage extra, except where stated. 


All orders and enquiries for quantities must be sent by 


A. HINDERLICH 
c/o JUSTUS ECK, 


Central Hall, Southall, Middlesex. 
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A FINE ADJUSTMENT »f REACTION fr TELEPHONY 
By G. P. Kenpatt, B.Sc. 


VERY amateur who receives much 

telephony knows that the secret of suc- 
cess with any circuit which includes reaction 
coupling lies in the abilitv to adjust the set to 
a point just short of that at which self-oscilla- 
tion commences. 

Many amateurs cause most annoying inter- 
ference to other stations simply through failing 
to keep off the point of oscillation, thereby 
distorting the speech received and radiating 
energy from their aerials. To keep off this point 
easily, two conditions must be fulfilled : firstly, 
the circuit must be freed from “overlap” by a 
suitable combination of filament current and 
plate voltage, and, secondly, some means must 
be provided for obtaining a very fine adjust- 
ment of reaction. (On most amateur re- 
ceivers this adjustment takes the form of a 
small variable condenser placed across the 
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Fig. l. 


reaction coll in the plate circuit.. This 
arrangement, although serving the purpose 
fairly well, has certain defects which it is 
the object of the device here described to 
remove. The drawbacks of the condenser 
method are mainly the difficulty of getting 
rid of capacity effects from the operator's 
hand, and the fact that each alteration. of 
the plate circuit tuning may necessitate a 
re-adjustment of that of the grid circuit. 
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Fig. 2. 


I have obtained considerably better results 
by the use of a form of potentiometer control 
of the valve from which reaction is taken 
Fig. 1 shows a useful type of circuit with 
potentiometer control, while Fig. 2 indicates 
the modification which my experience has 
shown to give an extremely fine and easily 
managed adjustment of reaction. R, is a 
fixed resistance of 100 to 400 ohms, while 
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R, is a resistance of about 50 ohms, with a 
sliding contact, and wound with fairly thick 
wire (say 26 S.W.G.). Since the fall of potential 
across R, is small very fine adjustments of 
grid potential, and hence of reaction, can be 
obtained with neither of the disadvantages 
of the condenser method. ; 

A very convenient resistance for use as 
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R, can be easily made by re-winding with 
finer wire one of the rotary filament regulators 


. which are now a standard line with most 


wireless firms. Leads should be taken from 
both ends of the resistance, and from the sliding 
contact. 

A small fixed condenser, C, shown dotted, 
Is desirable, but not essential. 


HIGH TENSION BATTERIES 
By L. W. Copp. 


F the various components of a valve 

receiving set, that which needs most 
care and attention is, perhaps, the high tension 
battery. Suggestions have been made for 
the use of the town mains for supplving 
current to the valve anodes, but this method 
requires care in the provision of suitable 
condensers for the elimination of commutator 
ripple, and is, besides, not available in a large 
number of cases. In such circumstances a 
H.T. battery composed of small pocket 
flash-lamp batteries is most often used, or 
possibly a number of small accumulators 
if expense is not a consideration. Such 
batteries, whether of dry cells or accumulators, 
are generally a source of trouble, and the dry 
cells have the disadvantage of deteriorating 
even when not in use. 

Realising this, the writer had for some time 
been looking for a convenient substitute, and 
was considering the possibility of using one 
of the various types of wet cell when he 
happened upon the short note in your pages 
a few months ago, describing the construction 
of a high tension battery of wet cells of the 
Leclanché type. This seemed, in a large 
measure, to meet the requirements, but a 


number of modifications found convenient — 


in practice were added, and a brief account 
of these may be of interest to others. 

Instead of earthenware jars, small glass 
“ specimen tubes " are used ; these have the 
advantage of cheapness and lightness, against 
which must be set their comparative fragility, 
but this is not serious in the form of con- 


struction adopted. The tubes are | in. in 
diameter and 3 ins. high, and half a gross of 
them were obtained for 10s. 6d. from a dealer 
in chemical glassware. 

The writer of the note referred to above 


Fig. | 
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used as positive elements the “ sacs " employed 
in the manufacture of dry cells ; these consist 
of a carbon rod surrounded by a compressed 
graphite-manganese dioxide mixture, and were 
obtained from the makers. In the present 
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case, however, the more ‘economical plan 
was adopted of dissecting old dry cells of the 
small 4-volt type, containing three cells. 
The positive elements are in no way injured 
when the cell runs down, and answer just 
as perfectly as the new ones for the construc- 
tion of the wet type of battery. It is found 


that the sac is considerably encrusted with a 
hard deposit formed during working, and it 
is therefore better, instead of trying to scrape 
it off, to remove completely the cotton or 
paper covering which surrounds the carbon 
ZINC 
EBONITE / 


CARBON 


and its graphite block. The latter will 
remain intact if handled carefully, and may 
then be re-wrapped in a small square of thin 
calico, secured by means of thin thread. 
The quickest method of tying on the thread 
will be gathered from Fig. 1. The 
cylindrical block is first rolled lengthwise in 
a piece of the calico of such a size as to allow 
about } in. overlap, and about $ in. projection 
at the lower end. A slip-knot of thread is 
first passed round the cylinder at A, pulled 
tight, and the thread passed down AB. 
It is again looped round as at BCD, and then 
passes over the bottom end of the block, and 
up the other side under the loops alreadv 
made. It is then twisted once or twice 
round the carbon rod where it projects at 
the top E, catching up enough of the 
calico to hold it fast as shown. Another 
vertical loop is then passed down to the 
bottom and up the other side, so placed as to 
be midway between the two previous vertical 
loops ; the thread is, of course, passed under 
the horizontal turns, and is finally tied off 
round the top over the carbon rod. The 
projecting material at the bottom is tucked 
in as shown in Fig. 1, and held in position by 
the threads which pass over the end. The 
whole process is completed in a very short 
time, and a large number of “ sacs " may be 
hnished very speedily. 

It is well to remove the metal caps usually 
found in the top of the carbon rod. These 
are liable to come loose subsequently and 
cause trouble, and should be replaced bv a 
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short length of fairly stout copper wire, wound 
once or twice round the top of the rod and 
twisted tightly. The top of the carbon is 
then covered with sealing wax as at E. 
The projecting wire should be varnished or 
enamelled for a short distance above the wax, 
as it is found that the liquid from the cell 
rapidly eats through the wire if allowed 
to come in, contact with it. Finally, two 
rubber rings are placed round each “sac” 
to separate it from the zinc plate which is 
to surround it. 

‘The zincs are made from thin sheet zinc 
of the shape and dimensions shown in Fig. 2, 
bent into cylindrical form so as to spring over 
the positive elements and grip them firmly. 
A connecting wire is soldered to each zinc 
plate as shown at A, and varnished at the 
joint, and for a small distance above it to 
prevent corrosion. It will be found that 
the combined positive and negative parts 
just fit snugly into the glass containers, and 
covers are therefore not needed to hold the 
parts in place. 

It is the usual practice to make up high 
tension batteries to a fixed voltage, providing 
iappings for lower voltages if necessary. 


Fig. 4. 


“This has the disadvantage that some of the 
cells get hardly any use at all, while others 
are in use all the time. It therefore seemed 
more satisfactory to make up the batterv in 
small blocks of a dozen cells, giving about 
16 to 18 volts, and this was the plan finally 
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adopted ; a suitable number of blocks mav 
quickly be connected to give any required 
voltage. 

As regards connections between the separate 
cells, small terminals are usually not very 
satisfactory, owing to the almost inevitable 
corrosion due to “creeping”? of the liquid 
from the cell. Soldered joints, on the other 
hand, are troublesome when it is a question 
of removing and replacing a faulty cell. 
By adopting the plan described below it is 
possible to remove a single cell with a minimum 
of trouble without disturbing the rest. 
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Fig. 5. 


The cells are placed in small wooden boxes 
made to hold 12 cells ; these boxes are quickly 
put together from the wood, which is supplied 
ready planed for fretwork, a suitable thickness 
being Jin. If a fretsaw is handy, the corners 
mav be dovetailed, and the whole glued 
together. It is possible to put together quite 
a number of boxes in a short space ot time. 

A short bar of ebonite is then cut from 
sheet!) in. thick. It should be about 3 in. 
wide, and of the same length as the (outside) 
length of the box. In each end a short pin 
is screwed, and eleven holes are then bored 
right through (Figs. 3, 4 and 5) A 
further series of holes is then made through 
the thickness of the bar to intersect the previous 
ones at right angles, each hole in this second 
series being tapped to take a small screw. 

'The connecting wires from the cells can 
thus be brought in pairs into the untapped 
holes and secured bv means of the screws, 
the ebonite bar being held in position on the 
top of the box bv means of two pieces of 
springy brass screwed to the sides of the box, 
having holes to engage with the two pins in 
the bar. In this way the bar may be quickly 
removed, if necessary, to remove the cells 
from the box. Terminals may be fitted at 
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the end of the box as shown, and insulated 
on strips of ebonite screwed to the wood. 
The cells are finally charged with sal- 
ammoniac solution, and require little attention 
beyond occasional addition of water to make 
up for evaporation. ‘This should be attended 
to carefully ; if the level of liquid gets low 
a hard deposit is often formed on the exposed 
parts of the plates, which is difficult to remove. 
A number of units constructed as described 


have given great satisfaction in use, and where 
portability is not essential have proved far 
more economical and lasting than the dry 
cells normally employed. After some months 
of use the zincs still are quite sound, and, in- 
deed show little signs of wearing wav. At 
the present rate they should last for several 
vears, while, of course, the carbon elements 
and other parts of the cells are practically 
everlasting. | 


TWO PRACTICAL SETS 
By I. We Higos, 


HESE sets, shown in Figs. 1 and 2, each 
consist of one H.F. amplifier, a rectifier, 
and a L.F. amplifier ; one is portable, the 
other not, but the design is the same. The 
H.F. amplifier is of the impedance type, 
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The Portable Set. 


Fig. 1. 


two chokes with sliding iron cores covering 
the whole range of wavelengths, 200 to 
25,000 metres. The short wave tuners 
(200 to 3,000 metres) are baskets of 22 DCC ; 
the long wave sides (2,500 to 25,000 metres) 
are pancakes of 26 enamelled wire. "Ihe 
L.F. amplifier in each set can be switched 
in (including filament lighting) at will, and 
is seldom used except for magnification of 
such telephony stations as PCGG, 2AZ, 
2FQ, etc. 

The aerial is a 50-ft. double wire, average 
height 40 ft., and is badly screened by trees. 


Either set, using H.F. and rectifier only, 
can be relied upon to bring in NSS, WII, 
and WGG nicely readable, while NBA 
(Panama) time signal is audible at 10 a.m. 
On the short wave tuner Croydon, Lympne 
and Pulham are easily received, the Hague 
concert being heard though rather feebly ; the 
note magnifier, however, remedies this, and 
the strength is then quite fair. Only one 
reaction coil is used for all wavelengths. 

For impressing friends, by using all three 
valves, MSK, HB, Croydon, etc., can be 
heard with telephones on the table, as can 
also Annapolis up till eleven a.m. 

‘The photographs show the portable set 
with three valves fitted, the other set having 
been at that time without its note magnifier. 


X S 
Fig. 2. The Permanent Set. 


in the 
portable set, but are concealed in the valve 
panel of the permanent set. 


The chokes are seen “end on” 
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THE DUTCH CONCERTS 


Extracts from Correspondence. 


ELOW we publish further comments on 
the subject of the Concerts contained in 


various letters received :— 

* At the annual general meeting of the Shetlield 
and District Wireless Society on October 14th. 
it was unanimously decided to forward a cheque 
to the Dutch Concerts Fund, and 1 have pleasure 
in enclosing same herewith. 

In discussing this .matter, it was generally 
agreed that the telephony transmissions were a 
source of great interest and instruction to those 
members possessing receiving apparatus, and regret 
was expressed that no similar enterprise had yet 
been initiated in this country. 

This Society desires to join with Halifax, Stock- 
port and any other Society by giving its whole- 
hearted support to the proposals for a weekly 
British Concert as recently put forward by the 
Leicestershire Radio Society.’ 

* * * 


“ I have pleasure in enclosing herewith a donation 
to the senders of the Dutch Concert. 

Personally J find that it provides 50 per cent. 
of the interest of amateur wireless. I was listening 
on last Sunday week to the appeal for funds to be 
sent to you; also to the letter which was read 
from Mr. Wade. (I might hereymention that. 
when names and addresses are given out, 1 should 
appreciate if they were read a little slower. as would. 
I believe, other amateurs.) 

In the course of the appeal I understood that it 
was necessary to raise about £300, and I hope 
that this sum will be forthcoming. It would be 
a sad day for the amateur if it was discontinued, 
as many are enjoying it and many more are striving 
to get it. lt is the problem of getting the concert 
that provides the interest and amusement." 

* + * 


' [ and many friends who have listened in have 
much enjoyed these transmissions, and I take this 
opportunity to tangibly express my appreciation 
of the enterprise and efficiency displayed. by our 
Dutch friends.” 

* * * 

“I am delighted to see that a subseription list 
has now been opened to enable the Dutch Concerts 
to he carried on, and have pleasure in enclosing 
a small donation. and would suggest that every 
amateur sends at least 2s. 6d. towards the upkeep 
of these splendid concerts. especially now that the 
Nederlandsche Radio-Industrie intend to increase 
their power. 

We here in Cheshire think it very selfish of 
the amateurs in the South of England saying that 
the power is quite enough, as it is onlv under the 
best atmospheric conditions that the elusive 
Dutch Concert can: be heard on a one-valve circuit 
with an additional note amplifier. 

So live and let live." 

* * + 


“ In response to the appeal for funds to enable 
the Dutch Concerts to be continued. 1 have pleasure 
in enclosing a small subseription. 

Personally, in this part of the country (Bingley). 


we do not experience a great measure of success 
in their reception. We do get them, of course, 
but they come in very faintly. 

After reading some of the various extracts 
from ietters you have received on the subject 
from various amateurs, I can see that many uphold 
the same views on the subject of these transmissions., 
that I hold myself. 

I think a very much greater response would be 
found if we could get an English station to transınit 
telephony on ample power, the station to be 
centrally situated. It is a crying shame that we 
should have to depend on a foreign country to 
provide concerts for their benefit. and if any souni 
proposal comes forward to establish an English 
station, I will support such a scheme to the limit 
of my ability 

Meanwhile, we must not let those who have shown 
sufficient initiative to commence these concerts 
suffer. and consequently it is the duty of amateurs 
generally to support this appeal. At least, that is 
how the matter strikes me. 


* * * 


"I have perused with interest in your edition 
of the Ist inst. the extracts from some of the letters 
you have received on this matter, and 1 cannot 
help from commenting on the selfish spirit displayed 
in the communication from the gentleman in the 
South of England, who is of the opinion that no 
further increase in power is necessary. It is 
evident that our friend thinks only of himself. 
and when writing to you has not taken into con- 
sideration at all the large number of amateurs 
&ituated hundreds of miles on the far side of London 
from Holland who have the greatest ditticulty 
in hearing these concerts on two or three valves, 
and to whom the increased power would be verv 
welcome indeed. 

As no English firm has been enterprising enough 
to organise concerts similar in character to the 
Dutch Concerts, 1 feel that the final remarks 
contained in our friend's letter are not only gratui- 
tous, but illogical, as although he is prepared to 
listen-in and enjoy a foreign concert, he objects 
to sending a subscription to ‘a foreign finn ^ 
because they propose to increase the power! 
In a matter such as this, surely it would have been 
nicer to have taken the broader view and to have 
thought what would benefit the majority instead 
of looking at it entirely from a personal and selfish 
standpoint," 


The organisers of the Dutch Concerts 
have indicated that in order to continue the 
concerts and to be able to increase the power 
of the transmissions an additional expenditure 
of about £300 will be required. 

We understand that the amount already 
subscribed is not nearly enough to meet 
this additional expenditure, and it is hoped 
that further. subscriptions may be received 
from a// those who are enjoving the concerts. 
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SOME METHODS 


OF RECORDING WIRELESS 


SIGNALS * 
(Continued from page 510 of the previous issue.) 


Mr. A. W. Sharman (communicated.) 

The subject matter of this evening’s 
discussion opens up a field of great theoretical 
and practical interest. Those of us who have 
followed the development of wireless from 
the plain aerial coherer days right up to the 
complicated present-day methods will, I 
think, have been conscious of some element 
of fascination which was absent during the 
strenuous days of intensive aural reception. 
In spite of the wonderful extension of range 
and increased speed which aural methods of 
reception rendered possible, the absence of 
the call-bell and the cheerful clicking of the 
Morse inker robbed the station of some of its 
interest. The advantage of obtaining a 
permanent record of messages received is 
self-evident, and well repays anyone for the 
extra trouble required for the construction 
and installation of the additional apparatus. 

The usual form of Morse inker is not 
very suitable for use as a wireless recorder. 
The armature, print wheel and lever 
whicb forms the moving element, is quite 
unduly heavy, and the large electro-magnet 
fitted takes a perceptible time to excite with 
a reasonable voltage and to demagnetise on 
the cessation of the current. Moreover, a 
very short “dot” impulse sometimes fails 
to do more than cause the armature to com- 
mence its excursion without actually bring- 
ing the print wheel into contact with the 
paper, so that dots tend to miss. If, on the 
other hand, the spring control is set very 
light, the armature tends to hold down after 
the dot impulse, and this, of course, is more 
noticeable when the magnetic winding is 
shunted with a non-inductive resistance. 

The shunt must be used, or the self- 
induction kick from the magneuc. winding 
tends to weld the relay contacts together and 
also reacts upon the detector, making the 
whole set unmanageable. Naturally these 


* Discussion before tbo Wireless Society of 
London, on Friday, September 30th, 1921. l 


defects do not appear when the instrument is 
used under conditions for which it wa 
designed. In land-line working the operating 
current can be large, so that there is a big 
factor of safety and the adjustments are 
coarse and easily obtained. I therefore only 
use the clockwork portion of the Morse 
inker as a paper drawoff, and do the actual 
printing with a separate electro-magnetic 
movement built on the same design as the 
old-fashioned Varley relay. The'armature of 
the Varley relay movement carries a small 
glass or silver syphon tube, one end of which 
dips into an inkwell and the other rests 
continuously upon the moving paper slip. 
When the armature moves (it requires only 
a fraction of a milliampere) the syphon is 
moved laterally across the paper and the 
signals are recorded in a form similar to 
those obtained from a syphon cable recorder, 
except that the dots and dashes are repre- 
sented by excursions of the line in the same 
direction but of different duration. 

Apart from the fact that the full excursion 
of the syphon is obtainable at a much higher 
speed and with far less applied power than is 
possible with the Morse inker movement, 
there is the very great advantage, that even 
an incomplete excursion is recorded and 
readable from the slip. 

The armature of the Varley movement, in 
addition to the syphon, also carries a pair of 
relay contacts, so that when I use the well- 
known “Turner trigger circuit” ] use 
these contacts for quenching, and am thus 
able to dispense with the usual relay, the 
Varley movement serving both as recorder 
and quenching relay. Under these conditions 
the excursions of the syphon are always 
complete, because once the syphon begins to 
move under the control of the augmented 
plate current, that current is maintained and 
cannot cease until the syphon excursion is 
complete and the quenching contacts touch. 

With the low-frequency form of a circuit, 
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and using one valve as autodyne receiver and 
one valve as note magnifier and one valve in 
the trigger set, I find I can record with this 
device all the “usual large stations, North 
Foreland and several of the ships without 


Fig 30. 
Mr. Lander's R:corder. 


using any outside aerial. All I use is a four- 
member umbrella aerial, fixed under the 
slates of the roof of my house. 

If one does not mind using an outside 
aerial and some form of note 
magnifier, so that really strong . 
wireless signals are available, —2z 
there are at least two methods sz 
of printing which are simple and 


give good results. Everyone S22 = 2=. 


knows that a crystal detector . 


will act as a rectifier for a high- 53227. =~ 


frequency oscillating current, : 
but a crystal will also rectify 
an alternating current of re- 
latively low frequency, such as > —- 
that available from the se- 
condary winding of a telephone * — 
transformer when the primary 

Is excited by the current from 

an ampliher or from a Brown 
telephone relay. If a good crystal 
rectifier is inserted in place of the telephone 
in such a circuit, we shall have in place of 
an alternating current a series of brief impulses 
all in the same direction. 

If we now insert the line winding of a 
really sensitive relay, such as a 10,000 ohm 
Siemen's or Marconi relay, the impedance 
of the winding is so tremendous that these 


. good combinations to use. 
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desirable little current impulses are stopped 
altogether. If, however, we shunt the 
winding of the relay with a well-insulated 
condenser, such as a Mansbridge of from 
} to 4 microfarad capacity, these little impulses 


"are jerked into this capacious condenser 


without difficulty and, being unable to 
leak backwards through the rectifier, they 
are compelled to oblige by trickling through 
the winding of the relay, thereby causing 
the field change necessary to trip the relay 
and record the signal. 


My best results have been obtained with 
the rectifier formed of a copper wire point 
resting upon a piece of molybdanite ; but 
carborundum or zincite hellurium are all 
The main point 
is that the resistance of the crystal combina- 
tion to currents in a positive direction should 
not be too great. 

The second method I referred to consists 
in the application of Professor Lodge's 


Fig. 31. 
A Specimen Record (Lander). 


(17 39 


Dancing Contact to printing. If 
you fix an ordinary high resistance 
telephone receiver so that the diaphragm is 
horizontal, and fix a small light carbon 
contact in the centre of the diaphragm and 
arrange a small pivotted lever carrying at its 
end a second carbon contact, so that the two 
rest together in light contact, a signal impulse 
from the amplifier passed through the winding 
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of the telephone will cause the diaphragm to 
move slightly and the light contacts to chatter, 
thereby increasing the contact resistance and 
reducing the current flowing through them. 

I utilise this effect by joining up a cell or 
potentiometer in series with the relay winding 
and “dancing contacts,” so that the steady 
current through them holds the tongue of 
the relay in contact with the spacing stop. 


Mr. A. Lander (communicated). 

My recorder, shown in Fig. 30, is intended 
for use in any wireless receiving circuit, - 
continuous wave or spark, which is giving 
ordinarily good signals; this instrument 
simply replacing the telephones. 

The principle of the apparatus, which is a 
modification of the Turner relay principle, is 
this. The potential of the grid of the recorder 
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Fig. 32. 
The Recorder (Henderson.) 


When the signal impulse arrives the 
contacts vibrate, their resistance is increased, 
and the relay tongue flies over to the marking 
contact, thus recording the signal. 

The system works well in my house when 
all is quiet, but the microphonic contact is 
unpleasantly sensitive to domestic vibration 
and passing traffic, and the system works 
best at night. 


valve is initially adjusted to the subgenerative 
stage, so that the incoming signals will 
produce local oscillations, the rush of current 
then actuates a relay, and breaks the local 
circuit, causing the magnet to release the pen 
and so mark the rotating chart as long as the 
oscillation persists. 

One adjustment only is necessary, that of 
the potentiometer for controlling the poten- 
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The Complete Apparatus (Henderson.) 
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Fig. 34. 
Tape Record (Henderson.) 
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gramophone or other motor, which rotates the 
cylinder at whatever speed is required, at the 
same time causing the record to move longi- 
tudinally in a spiral under the pen. This 
arrangement permits of the recording of an 
extremely long series of messages on a piece 
of paper no larger than a half-sheet of note- 
paper, the pen taking about half-an-hour to 
hll the chart. | 

The recorder is perfectly automatic, and 
records continuously until the paper is 
filled, without requiring the least attention. 


messages which are far too fast to be read 
in the ordinary way. 
Fig. 31 shows a specimen of a portion of 
a record made at an amateur's station, at. 
which the usual small aerial was used. “The 
record shows the end of the Paris time signal 
of June 4th, 1920, and a section of the 
French Meteorological Report. It is remark- 
ably clear and distinct, showing even the 
individual peculiarities of the sender. 
Mr. J. A. Henderson (communicated). 
The following particulars of my home-made 


" 


Fig. 35. 


Marconi Coherer and Tapper. 


This instrument is eminently suited for 
commercial or for amateur stations. Any 
operator receiving clear signals on his ordinary 
set can instantly switch over to the recorder 
without any adjustment or alteration in 
tuning, and obtain a permanent record of 
those signals in ink on paper. ‘There is no 
speed limit, the instrument will record 


Morse recording apparatus may be of interest. 
In Fig. 32 the polarised relay is shown on 
the left of the photograph. ‘The magnets 
are wound with 44-gauge wire, 10,000 turns 
on each leg, and are shunted by a non- 
inductive resistance. "The Morse inker, in 
centre, is made from “* Meccano " parts, and 
driven by a motor, on right. The speed of the 
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tape can be regulated by a rheostat on the 
motor, or by changing the driving belt to a 
larger or smaller pullev. The ink-wheel re- 
volves at same speed as the tape roller, and in 
same direction, and the tape is moved against 
the ink-wheel by a smaller roller on the end of 


THE QUEEN 


CONVEY 
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telephone transformer, and is shunted by a 
2 microfarad condenser. In addition to the 
Morse inker I have a flashlamp and P.O. 
sounder (not shown in photograph), any of 
which can be instantly switched in, and work 
on signals at the same time as the telephones. 
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An historic Marconigram. 


the armature extension. Signals from FFU 
have been successfully recorded, and it can be 
easily worked by all the high-power stations. 
The relay ts used in series with a Perikon 
detector, and the low resistance side of the 


I have several times recorded the complete press 
from FL and BYC without a single error. 

A general view of my station is shown in 
Fig. 33. Fig. 34 shows a sample of tape 


record taken on the apparatus. 
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Marconis Wireless Telegraph Com. 
pany, Ltd. (communicated). 

A contribution of one or two pictures 
of apparatus used by this Company in the 
recording of wireless signals may be of interest. 

The coherer used by Senator Marconi 
in 1895 is now purely of historical in- 
terest. Everyone will recall the results 
obtained with his first experiments, and how 
these were at times consistently successful, 


Fig. 36 is interesting as being a tape 
message printed through the medium of 
a coherer. ‘The message was sent by 
Queen Victoria to the Mayor of Boulogne 
upon the occasion of the meeting of the 
British Association at Dover, communication 
taking place between stations erected at 
Dover and Wimereux. 

Fig. 37 shows recording apparatus at 
Witham station. in which the signals are 


Fig. 37. 
Dictaphone Recording Apparatus at Witham. 


whilst at others gave variable results. In 
the employment of the coherer for printing 
purposes most careful nursing was required 
in order to record an intelligible message 
at say twelve words per minute. 

Fig. 35 shows a very early type of the 
coherer mounted on its tapper, which is 
shown on the right of the figure. ‘The dry 
cells and the relay for the local circuit are 
shown, and in the rear is seen the screening 


box. 


impressed at high speed upon the wax cylinders 
of a gramophone. ‘The cylinders are then 
transferred to a machine carrying a sound 
box and ear telephones, and the message 
is recelved at any convenient speed by the 
operator, the only difference being in the 
reduced pitch of the original note, due to the 
slower motion of the rotating cylinder. 

Fig. 38 is a picture of a special Marconi 
recording receiver used on board the S.Y. 
Elettra. 
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A pparatus on the S.Y. Elettra. 


Fig. 39. 
Marconi Undulator. 
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Fig. 39 is the Marconi undulator of at Geneva is shown in Fig. 40. In the fore- 
recent construction. ‘This machine is working ground is a high speed direct printer. The 
at a speed of 150 words per minute daily, latter is an invention of Mr. Creed, and 
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Fig. 40. 
The Creed Printing and Recording Apparatus. 


and is extremely consistent. The syphon shows the latest type operated by electric 
pen is contained in the cylindrical box, drive. Earlier types were operated by com- 
and is attached to the relay tongue. pressed air. 


t? Apparatus installed in Marconi House, 
and used for recording traffic in connection Mr. W. H. Shortt ICOPHRIONCIMAG]: . 
with the League of Nations’ Conference Figs. 41 and 42 are supplied in illustration 
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Fig. 41. 
Specimen Record (Shortt.) 
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of the remarks made at the meeting of the 
Society. * 

Fig. 41 shows a specimen of tape with 
the Paris “ beats,” followed by the. times 
of the first and last " beats." Fig. 42 gives a 
diagram of the recording circuit employed. 
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photographic mirror galvanometer record of 
the signals from the Eiffel Tower, reproduced 
in Fig. 5, was not obtained by myself, but 
was taken, I think in the year 1913, by Mr. 
Harold 'T. Ellis, of Wrea Head, Scalby, near 


Scarborough. Indeed, it was this gentleman 


CE o> 
S OK 
CXLDO CKO 
OO CLAI tO - 
l = | 
CX CK 
| asv 
I 
i 
| 
$ Q 
$ e 
t - MH ^ 
D 
JULII 
Fiy. 42. 


Circuit. Diagram (Shortt.) 


Mr. A. A. Campbell Swinton (communi- 
cated). 

Referring to the reproductions of Wireless 
records published on page 471 of the October 
29th issue of The Wireless World, Y fear I 
have not made it plain that the excellent 


a ——————Ó—M— . 


*See Mr. W. H. Shortt, The Wireless World, 
Nov, I2th. 1921, pp. 505-506. 


THE TRA 


EFORE the next issue of this magazine 

appears the Transatlantic Amateur Wire- 
less “Tests, arranged by the American Radio 
Relay League, will have commenced. The 
latest information received from the American 
League indicates that the preliminary trials 
on their side have already taken place (between 


who first put me on to recording wireless in 
this manner. 
Capt. H. de A. Donisthorpe, on behalf of 
R.M. Radio Co., Ltd. (communicated). 
Mr. V. Ramage draws our attention to the 
circuit shown on page 474 of the October 
29th issue of The Wireless World, which is 
an elaboration of a patent of which he is co- 
patentee. 


SATLANTIC TESTS 


November Ist and 6th). "These preliminary 
trials were made with the object of determining 
the transmitting stations which are eligible to 
compete in the Transatlantic transmission. The 
conditions laid down for entry in the main 
tests were that the transmitting stations 
must be capable of sending over a range 
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of at least 1,000 miles overland. Seventy-nine 
transmitting stations in various parts of the 
United States and Canada entered for these 
preliminary trials, but the results obtained 
are not yet available here. 

Those stations which succeed in these 
trials will be entered for the main tests 
which will take place between December 8th 
and 17th. We expect to receive, in due course, 
from the Trafhc Manager of the American 
Radio Relay League the full particulars 
as to those stations which will participate 
in the final trials. Information as to the 
number of stations taking part, their times of 
transmission, etc., will be sent by post to 
those who have registered their names as 
desirous of listening in for the signals. 

It mav be of interest to note here that 
of the above-mentioned 79 stations taking 
part in the preliminary trials not more than 
half are using C.W. transmission, and not 
more than half are stated to be using a wave- 
length of exactly 200 metres. A few are shown 
as using a wavelength as high as 375 metres, 
while two are down to 190 metres. 

The schedule of transmission for the main 
tests will begin at midnight, G.M.T., on 
each night, and will continue for approxi- 
mately six hours on each occasion. 

The first part of each night’s transmission 
. will bea “ free-for-all ” period, during which 
all transmitters in a certain district will be 
sending—the idea being to imitate as nearly 
as possible normal conditions on amateur 
wavelengths in America, z.e., a large number 
of stations sending, and the most powerful 
ones signalling louder over the general 
flock of stations. “lhe second part of each 


night will be allocated to the various stations . 


who succeed in the preliminary trials, so 
that each station has a chance of transmitting 
in turn. 

Mr. P. F. Godley, who is being sent over 
here by the American amateurs, will bring 
with him his own receiving equipment of 
a sufhciently flexible nature to cover the 
above-mentioned range of wavelengths, but 


obviously those American stations who are 
nearest to 200 metres on which wavelength 
most of us will be listening will have a better 
chance of getting through. Mr. Godley is 
determined to pick up the signals if it is at 
all possible to do so, so that for the honour 
of British amateurs and experimental wireless 
we appeal to all radio enthusiasts in this 
connection either to make every effort to 
pick up the signals—using a non-radiating 
receiver with a separate heterodyne so as to 
avoid interfering with other listeners—or to 
keep quiet during the test periods, and to 
avoid either transmitting or receiving. In- 
discriminate use of either transmitting or re- 
ceiving apparatus by those not taking part 
may upset those who are listening in, hence 
we take this last opportunity of mentioning 
the matter so as to increase our chances as 
much as possible. 

If you wish to take part, send in vour name 
and location of station (if you have not alreadv 
done so), to Mr. Philip R. Coursey, c/o The 
Wireless Press, Ltd., 12-13, Henrietta Street, 
London, W.C.2, as soon as possible, so that 
the details of the transmission schedules, 
and 200 metre calibrations and test waves 
may be posted to you. 

The list of prize offers that have already 
been received was published in our last 
Issue. 

We have since received an additional offer 
of prizes from ‘The Peto-Scott Company. 
Three prizes of value £5, £3 and /2 are 
are offered in apparatus from their. catalogue. 
To be eligible for this prize a part of the 
apparatus used must have been. purchased 
from this firm. 

The conditions attached to the award of 
these prizes to those receiving the signals 
were also set out in that issue. 

Details of the offer of The Marconi 
Scientific Instrument Co., Ltd., are as 
follows :—A first, second and third prize of a 
selection of apparatus to the value of £25, £15 
and £5 respectively, and, in addition, six con- 
solation prizes of Marconi ** V24" valves. 
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Call in lengths of System. | Name and Address. 
PT Watts. |in Metres. Working. | | 
2 FP 10 | 180 — Spark, Telephony, F. Foulger, 118, Pepy's Road, 
1,000 C.W. and T.T. S.E.14. 
2 IQ — | — — = W. A. Ward, 26, Marlborough Road, 
| Sheffield. 
2 KW — 150, 180 | 7.30-9.30 p.m. C.W. and Tele- | W. R. Burne, Springfield, Thorold 
1,000 phony. Grove, Sale, Cheshire. 
2 LP — -—- Thursdays and -- A. W. Knight, 26, Stanbury Road, 
Saturdays, S.E. 
3-4 p.m. and 
8-0 p.m. 
Other days, 
8-9 p.m. and 
10-11 p.m. 
2 LY 10 1,000 12.30-1.30, Telephony -| H. H. Thompson, 59, Redlands 
10.30-11.30 p.m. Road, Penarth, Glam. 
2 MZ — — 9.30—10.30 p.m. -- J. Mayall, *' Burfield," St. Paul's 
Except Mon., Tues. Road, Gloucester. 
and Thurs. 
2 OF 10 180 8-10 p.m. Spark, C.W. and | H. C Trent, Secondary School, 
1,000 Telephony. Lowestoft. 
2 ON 10 180 7-9 p.m. Spark, C.W. and | Major H. C. Parker, 55, Stern- 
1,000 |Monday-Saturday Telephony. Hall Street, Walthamstow, E.17. 
11-12 a.m. and 
7-8 p.m. 
Sunday. 
A GERMAN RECEIVER. possibly in a submarine. Fig. 2 is a simplified 


wiring diagram of the instrument. The secondary 
'The photograph shown in Fig. l was sent us by of this tuner is calibrated from 120 to 3,000 metres. 
Mr. H. E. Adshead, the contributor of the article All tappings are to make and break contacts 
* A Slab Inductance Tuner," which appeared in instead of studs. 
our October 15th issue. Fig. 1 shows a German 
shortwave spark receiver used during the war, 


«tl 


Fig. 2. 


WIRELESS CLUB REPORTS 


NOTE.—Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless 

Clubs and Societies. Such reports should be submitted without covering letter in the exact form in which they 

are to appear and as concise as possible, the Editor reserving the right to edit and curtail the reports 4f necessary. 

The Editor will be pleased to consider for publication papers of unusual or special interest 
read before Societies. 


Manchester Wireless Society. 

(A ffiliated with the Wireless Society of London.) 

Thursday, November 3rd.— Mr. H. Powell Rees, 
of H.P.R. Wireless Ltd., demonstrated before 
the Society with a full set of H.P.R. units, and 
during the course of the evening explained the 
principles employed in the construction of these 
instruments. As may have been noticed, none of 
the units employ a rotary condenser, and after 
serious consideration it must be admitted that the 
sliding type certainly possesses advantages over 
the rotary. It is simpler to construct, more adapt- 
able to the receiver and particularly useful when 
tuning for telephony, inasmuch, in the rotary type, 
when adjusting, the hand is placed over the con- 
denser, thereby bringing in a great deal of capacity 
effect, unless a special tuning handle is used. 
In the sliding type when ad;usting, the hand only 
affects the ends of the condenser, and the capacity 
effect is thereby reduced to a minimum. Another 
special feature of the H.P.R. units is the system of 
calibrating wavelengths, by means of the calibration 
cards aupplied with the instruments. By this 
method one can immediately adjust the receiver 
to any desired wave, the pilot wave being 2,500 
metres (F.L.). The instruments are absolutely 
foolproof and highly finished, and Mr. Rees is to 
be complimented on the display. The outstanding 
feature of the evening was the Loud Speaker used 
with the amplifying set. This was the first occasion 
on which the instrument had been used in public, 
and Mr. Rees has certainly got one step nearer 
to the ideal instrument. Telephony was not received 
during the evening, so one cannot vouch for its 
merits in this respect, but any member present 
who was familiar with the sound of the principal 
stations had no difliculty in distinguishing the notes 
of many stations received. Other loud speakers 
invariably mutHe the note, and otherwise distort 
the pitch so that unless an audience of wireless 
enthusiasts are told the name of the station being 
received it is practically impossible for them to 
distinguish one from another. It is to be hoped 
that Mr. Powell Rees will perfect the instrument 
in question and enable those interested to enjoy 
its Advantages. Another point discussed by the 
lecturer was the distortion of speech caused by the 
use of L.F. amplification, most of this being due 
to the magnetic action of the iron cored transformer, 
since certain frequencies, of which the human voice 
has many, cannot be passed as quickly as others, 
thereby causing tho impulses to become ‘ mixed,” 
and destroving the pure speech note. 

After explaining a few simple “ gadgets" of 
use to the amateur. and answer ing several questions 
from the members, Mr. Rees concluded his dis- 
course with a demonstration of receiving high- 
power stations through the medium of n three-valve 
receiver, the signals, relaved through the loud 
speaker, being heard in various parts of the building. 

During the reception of signals mentioned above, 
one transmission was received on 16,465 metres 


approximate, and rather puzzled Mr. Rees as to 
its identity. This has since been confirmed by him 
as being a trial transmission from the new high- 
power station at Rocky Point, Long Island, U.S.A. 
in anticipation of the formal opening by President 
Harding on November 5th. It is interesting to 
know that this was actually received on the Societ y's 
aerial, using the H.P.R. Universal Amplifying 
Receiver, 150 to 30,000 metres. 

The Chairman, Mr. McKernan, in proposing a 
hearty vote of thanks to Mr. Rees, remarked that 
he believed the reception that evening had bcen 
the best ever heard on a three-valve receiver by 
the Society, and that Mr. Rees was to be congratu- 
lated on such a fine demonstration. This was 
seconded by the Vice-Chairman, Mr. Reid, after 
which the members showed their appreciation 
very heartily. 

The date of the next meeting is November 17th, 
this heing the Annual General Mecting. 

Hon. Secretary, Mr. Y. W. P. Evans, 7, Clitheroe 
Road, Longsight, Manchester. 


North Middlesex Wireless Club. 

(A ffiliated with the Wireless Society of London.) 

The 77th meeting of the Club was held at Shaftes- 
bury Hall, Bowes Park, on Wednesday, November 
?nd. The chair was taken by the Hon. Secretary, 
and after reading the minutes he called on Mr. 
Haynes to read a paper on “The Recording of 
Wireless Signals." 

Mr. Haynes began by describing the methods 
used in the early days of Wireless, and said that 
a coherer of the Lodge-Muirhead type was success- 
fully used, with & polarised relay in circuit. He 
then described the Wheatstone Bridge method 
of connecting a valve in the circuit. He said that 
he had found that relays of the Siemens type 
gave the best results. By connecting two valves in 
the Wheatstone circuit it was possible to use both 
halves of the wave oscillation, and thus greatly 
increase the efficiency of the working. Mr. Haynes 
also drew and described the Siemens relay. 
Replying to & question, the lecturer emphasised 
the much greater sensitiveness of the Wheatstone 
circuit over the note magnifier type. 

Having mentioned the R.M.R. valves in the 
course of his talk, Mr. Haynes drew curves showing 
the special features of this type of valve, and ex- 
plained why it was particularly suitable for the 
purpose of inclusion in a circuit such as he had 
described. He also gave a description of some of 
the difticulties met with in the construction of 
valves, showing how a number of points little 
thought about by the majority of users had a great 
deal to do with the results given by & valve in 
use. He described some of the methods used in 
R.M.R. valves which contributed to the results 
obtained with these valves. 

A vote of thanks was moved by the Chairman 
and heartily carried. 

Hon. Secretary, Mr. E. M. Savage, “‘ Nithsdale,” 
Eversley Park Road, Winchmore Hill, N.21. 
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Sussex Wireless Research Society. 
(A filiated with the Wireless Society of London.) 


Hon. Secretary, Mr. Edward Hughes, B.Sc., 
A.M.I.E.E., The Technical College, Brighton. 


The second meeting of this Society was held 
at Cottesmore School, Upper Drive, Hove, when 
the President, Capt. Hoghton, F.P.S.L., M.Inst.P., 
gave a lecture on ‘‘ Valves—a General Survey.” 
The lecturer reviewed the electron theory with 
special reference to the work of O. W. Richardson 
on the thermionic emission of hot bodies. The use 
of tungsten filaments alloyed with thorium was 
referred to, and the construction of soft and hard 
valves dealt with. Valve characteristics and their 
significance were explained, especially in regard 
to the effects of varying the distances between 
and the construction of the plate, grid and filament. 
The action of the grid leak and condenser was 
explained in detail. At the end of the lecture, 
a number of questions were asked by various 
members and replied to by Capt. Hoghton. 

The programme of meetings for the next two 
months will be as follows :— 

November 2nd.— Lecture and Oscillograph Demon- 
stration on '* Harmonics,” by Mr. E. Hughes, 

B.Sc., A.M.LE.E., at the Technical College. 


November 16th.—Lecture on ''The Valve as a 
Generator of Oscillations.” by Capt. Hoghton, 
at Cottesmore School. 

November 30th. —Demonstration of Wireless Appa- 
ratus, ete., by Mr. W. Bennett, B.Sc., A.R.C.Sc., 
at Brighton College. 


December 14th.— Lecture on ''Transmitter Cir- 
cuits,” by Capt. Hoghton. at Cottesmore School. 


A meeting of the Society was held at the 
Technical College, Brighton, on the 2nd inst., under 
the chairmanship of Capt. Hoghton, M.Inst.P., 
F.P.S.L., when a lecture on *' Harmonics " was 
given by the Hon. Secretary. 

The occurrence of harmonics in acoustics was 
first explained and illustrated by an organ pipe 
blown at different pressures. when the fundamental 
and harmonics up to the fifth were clearly dis- 
tinguishable. The question of harmonics in 
alternating e.m.f's. and currents was then dealt 
with, and the effect of inductance in reducing 
and of capacity in accentuating the harmonies 
was demonstrated by inserting a shunted ''loud 
speaker" in different types of circuits fed from 
an alternator having decided eleventh and 
thirteenth harmonies in its e.m.f. wave. 

Finally, the wave forms of the currents in in- 
ductive and capacity circuits were illustrated on 
an oscillograph of the tracing-desk pattern. This 
instrument was also employed to show the manner 
in which the plate current of a valve varies with 
the alternating voltage applied to the grid, and 
how the fuithfulness of the reproduction of the 
wave shape depends upon various adjustments 
of the valve potentials. 

The Society’s membership roll was increascd 
by the election of three new members; and the 
Secretary will be pleased to give particulars of 
ine: nbership to any person interested in wireless 
matters. 
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Newcastle and District Amateur Wireless 
Association. 


( Affiliated with the Wireless Society of Loudon.) 


Members please note that the weekly Club meeting 
night has been transferred to Monday evenings 
as from Monday, November 7th. This change 
was made in order that members might receive 
the Dutch concert in their own homes. 

The Society’s Exhibition is fixed for December 
2nd and December 3rd. A transmission of telephony 
from a local source will probably take place on 
those dates. The Committee depend on members 
to make the exhibition a success by exhibiting 
as much of their apparatus as possible. Both 
old and new types are required. Loans of apparatus 
from prominent firms would be welcomed. 

Hon. Secretary, Mr. Colin Bain, 51, Grainger 
Street. Newcastle-on-Tyne. 


Bradford Wireless Society. 
(Affiliated with the Wireless Society of London.) 


All communications to be addressed to Hon. 
Secretary, Mr. J. Bever, 85, Emm Lane, Bradford. 
At a general mecting of the above Society the 
following officers were elected :—PRESIDENT. 


Mr. C. Wood; VICE-PRESIDENTS. Mr. R. 
Ramshaw, Mr. A. Bever, Mr. A. Liardet; 
COMMITTEE, Mr. A. Barber, Mr. W. Andrews, 


Mr. Daniels, Mr. Eskdale; ORGANISING SECRE- 
TARY, Mr. N. Whitely; HON. TREASURER, 
Mr. N. Hammond; HON. SECRETARY, Mr. J. 
Bever. 

A very successful programme has been drawn 
up for the session, and we hope to see any members 
of other Clubs who are in the town. 


The Stockport Wireless Society. 
(A ffsliated. with the Wireless Society of London.) 


On October 5th. Mr. H. Bentley delivered a 
most interesting lecture on ‘ Induction,” which 
he explained in a very lucid manner. 

On October 12th, Mr. F. Banyard gave a lecture 
on ** Motors and Dynamos.” The lecturer demon- 
strated the theory of the motor very clearly, and 
he then gave particulars of the characteristics 
of the rotary converter, the motor generator, and 
several other types of machines used in wireless 
telegraphy. 

On October 19th, the Vice-President of the 
Society, Mr. A. Roberts, gave an interesting lecture 
on ''Accumulators," in which he explained the 
chemical process which takes place during charging. 
He also gave particulars of the care, charging, 
laying up and use of accumulators. These lectures 
are part of an elementary and progressive course 
of lectures working from '' Simple Cells " to ** Three- 
Electrode Valve Transmission,” and they have 
been found of great benefit to the members as 
they are designed to give a thoroughly sound 
grounding in the theory of wireless. 

During the month the P.M.G. has granted per- 
mission for the use of an aerial 150 feet long, 
and it has been erected and found most efticient. 

All communications to Mr. R. H. Jackson, 
54, Princes Street, Stockport. 
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Woolwich Radio Society. 
(Affiliated with the Wireless Society of London.) 


Hon. Secretary, Mr. H. J. South, 42, Greenvale 
Road, Eltham, S.E.9. 

The monthly meeting of the above Society 
was held at Woolwich Polytechnic at 8 p.m. 
on Friday, October 28th. There was a good attend- 
ance, including several lady visitors. 

Mr. W. T. James, Vice-President, took the chair, 
and introduced the lecturer, Mr. A. F. Bartle, 
who is Secretary of the Greenwich Radio Society. 

Mr. Bartle had brought with him some interestiny 
apparatus, including a new Burndept Ultra IlI 
receiver, which we were fortunate to see, as this 
was the second time it had been exhibited: also 
a three-valve universal amplifier of his own design, 
and a complete set of Burndept coils. Before 
beginning his lecture he tuned up his set to receive 
a concert from Mr. Burnham, of Blackheath. 
who was sending it for our benefit. Immediately 
Mr. Burnham came on with a call, and then 
delighted us with three or four gramophone records, 
including '* The Flight of Ages " and the song from 
" N Trovatore.” These were heard on Mr. Beeson’s 
loud speaker with an enormous volume of sound. 

In his lecture Mr. Bartle dealt chiefly with his 
three-valve universal amplifier. By an exceedingly 
simple and ingenious arrangement of switches 
he showed us how to make an amplifier in which 
the first valve acts as a H.F. amplitier, the second 
as a rectifier, and the third as a note magnifier. 
Fach valve could be cut out at will by a simple 
turn of a switch. In dealing with H.F. amplification 
he illustrated circuits for reactance, resistance, 
and transformer amplification. He emphasised the 
advantages of a separate heterodyne circuit, 
especially when endeavouring to get the American 
tests this winter, which several Club members 
have resolved to try to get. Finally he demonstrated 
the new Ultra III receiver that Mr. Burnham had 
kindly lent for the evening. 

At 9.10, Mr. Burnham came on again and gave 
us another delighted quarter of an hour with 
some fine gramophone music which was thoroughly 
enjoyed. 

After the demonstration, Mr. Bartle was asked 
several questions by members, which he kindly 
answered. 

Mr. W. T. Janes had to bring the delightful 
evening to a close nt 9.30 by proposing a hearty 
vote of thanks to Mr. Bartle and Mr. Ward, who 
assisted him, in giving us this fine demonstration, 
also to Mr. Burnhan for providing the music. 

We have been promised a lecture demonstration 
by Colonel Cousins, R.E.. C.M.G., of the S.E.E.— 
our President—on Friday, November 25th, at 
8 p.m., and members are looking forward to it. 

Weekly meetings of the Woolwich Radio Society 
take place at the Old Mill, Plumstead Common. 
on Thursdays, where there is always plenty doing. 


Smethwick Experimental Wireless Club. 

At a meeting on Tuesday, October 18th, the 
Vice-President, Mr. A. Adams, F.IC. F.C.S., 
in the chair. 

Mr. C. Grew (Chairman) gave a very interesting 
discourse on the subject of the Manufacture of 


Amateur Apparatus, which the lecturer illustrated 
with apparatus of his own manufacture. <A very 
hearty vote of thanks was accorded to Mr. C. Grew. 

On Tuesday, October 25th, Mr. A. Adams, 
F.I.C., F.C.S., in the chair. After the usual buzzer 
practice, Mr. McKale gave a very interesting paper 
on ‘‘ Magnetism.” A hearty vote of thanks was 
accorded to Mr. McKale. 

It has been found more convenient to hold weekly 
meetings of the above Club on Friday evenings, 
7 to 9.30. 

A very successful meeting was held on Friday. 
November 4th, when, after the usual routine, the 
Chairman called upon Mr. L. Sanders to give his 
paper on “ Properties of Matter." 

The lecturer must be congratulated upon his 
lecture which was admirably illustrated by appara- 
tus, leading up to that very interesting subject, 
X Rays. This proved a very interesting evening. 
A cordial vote of thanks, moved by the Secretary 
and carried with acclamation, brought a most 
successful meeting to a close. 

Several new members have been enrolled. 


The Bournemouth and District Radio Club. 

Hon. Secretary. Mr. T. H. Dyke. 2, Iris Road, 
Winton. 

The above Club held a general meeting on October 
28th. The chair was taken by our President, 
Capt. Hobbs, at 7.30. Our Club-roomn, which was 
under process of reconstruction, being completed, 
we had plenty of items to go into among which 
was drafting rules; and having had our P.M.G.'s 
permit through, the matter of getting our apparatus 
in working order had also to be gone into, all of 
which was fixed up. Capt. Hobbs asked for volun- 
teers to erect the mast. ete. The Hon. Secretary, 
together with Mr. Lee and Mr. Anderson, agreed 
to attend to this. 

The Committee have in hand the forming of a 
good Winter Programme. on which we should have 
much pleasure in adding the name of any gentleman 
who would care to give a lecture or exhibition 
to the Bournemouth Club. 

Cambridge and District Wireless Society. 

A meeting of the above Society was held on 
Wednesday, October 26th, at 7.30 p.m . in the lecture 
room of the Photographic Society, Ham Yard, 
Mr. Farren being in the chair. The Chairman 
informed the Society of the season's programine. 
'The question of subscribing to the Dutch Concerts 
was next raised, and it was agreed that the treasurer 
should receive any contributions. Owing to the 
illness of Mr. Diver. the Chairman described 
the constructional details of a valve he had con- 
structed for special use with the circuit described 
in The Wireless World of April 17th. 1920. The 
Chairman then called upon the Secretary to read 
a paper on “‘ Reaction.” This the Secretary 
complied with, dealing with the theory and practice 
of reaction. Afterwards the subject was declared 


open to discussion, and then the meeting was 
declared informal. Some sets present were demon- 
strated, and commented upon. 


Next meeting, November 9th, 1921, at 7.30 p.m., 
in the lecture room of the Photographic Society, 
Ram Yard. Mr. Hanby will read à paper on 
t Interference." 
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South East Essex Wireless Club. 


Hon. Secretary, Mr. F. A. Mayer, ‘‘ Stilemans," 
Wickford. 

On August 27th the members paid a visit to the 
works of the Marconi Wireless Telegraph Company 
at Chelmsford. The party was conducted through 
the whole of the works, a very interesting afternoon 
being spent. One of the chief features which 
interested the members was the screening arrange- 
ment now being introduced into receiving sets 
and amplifiers. Several high and medium power 
valve transmitting sets were under test. The 
building containing the set used for the Paris 
service, which was working at the timo, was also 
visited. 

Altogother, much valuable information was 
gained, and a hearty vote of thanks was passed 
to the Company for their kindness in arranging 
the visit. 

Loughborough College Wireless Society. 

A Genoral Meeting was held on October 25th, 
at Loughborough College, at 7 p.m. 

H. V. Field (Whit Sch.), A. R.C.Sc., who occupied 
the chair, called on the Secretary to read the report 
of the past year's work. 

The Chairman then announced that the officers 
of the Society retired. 

The election of officers for the season 1921.1922 
then took place, the following being elected :— 
PRESIDENT, H. Schofield, M.B.E., B.Sc. (Hons.), 
A.R.C.Se., A.M.Inst.C. E. ; VICE-PRESIDENTS, 
J. F. Driver, M.LE.E., A.M.I.M.E.: H. V. Field 
(Whit Sch.), A. R.C.Sc., Lt.-Col. F. G. Hill, M.C., 
A.M.Inst.C.E.; HON. SECRETARY, F. T. Pam- 
ment; COMMITTEE, W. Turner (Chairman), 
S. M. Douthwaite, A. Hutchen, A. S. Jones, C. S. L. 
Martin, F. E. Wheeler. 

The College have received permission from the 
Postmaster-General to instal a Keceiver and 
Transmitters (spark, C.W. and telephony) in 
the College to work on a wavelength of 1,000 
metres for communication purposes, and 180 
metres for experimental purposes. The call sign 
of this station is 2PI, working 7 p.m. to 9 p.m. 

Also for & portable receiver and transmitter 
(spark. C.W. and telephony) to work within & 
radius of 10 miles of the College, with 1,000 metres 
wavelength for communication and 180 metres 
for experimental work. The call sign of this 
station is 2P.J. 

Permission has also been given for intercommuni- 
cation with five other wireless societies ; at present 
arrangements have only been made with three 
societies, viz.. Leicester Radio Society, Nottingham 
Wireless Society and Derby Wireless Society. 

At present only the College receiver is installed. 

Arrangements are now being made for research 
work of an important nature, this being one of the 
principal objects of the Society. 


The Lowestoft and District Wireless Society. 


The Lowestoft and District Wireless Society, 
Bridge Road ,(G.E. Rly. Station), Oulton Broad. 
Han. Secretary, Mr, L. W. Burcham, '' Gouzea- 
court," Chestnut Avenue, Oulton Broad. 

On September 20th a lantern lecture was given 
by Mr. Chipperfield at the Victoria Hall, on Valves 
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and Wireless Gear, which was thoroughly 
appreciated by a large audience of members and 
friends. A regretable loss to the Society is the 
retirement of Mr. P. Savaye (late 2MD), who has 
been obliged to leave the district owing to business 
reasons. As a member of the Committee he has 
done much to make the Society a success since 
its inception last March. At a General Meeting 
on October 4th, Mr. O. G. Scarle was elected 
to fill the vacancy on the Committee. 

At a meeting of the Committee on October llth. 
a programme for the winter was drawn up as 
follows :—Ist Tuesday in the month, lectures ; 
2nd Tuesday in the month, experimental night ; 
3rd Tuesday in the month, discussion night; 4th 
Tuesday in the month to be an informal night. 
The usual buzzer practice will be given from 
7.30 to 8 p.m. The forthcoming Transatlantic 
Tests were then discussed, and the Secretary 
was instructed to enter the name of the Society 
as competitors. Four new members and one asso- 
ciate were then elected. On October 24th two mem- 
bers brought Mark III tuners, one in its original 
condition, and one converted for use with three 
valves. Various experiments were carried out 
with these sets, the results being very good. At 
the close of the mecting a letter from the Halifax 
Wireless Society asking for support from Wireless 
Societies in making application for a daily news 
service by telephony similar to a scheme at present 
successfully in operation in America. The President 


then proposed that the Secretary should write 


for further particulars of the scheme, and state 
that the scheme has the wholehearted support 
of this Society. This motion was seconded by 
Mr. Hudson, and passed unanimously. 


liford and District Radio Society. 


A very interesting evening was spent on Wednes- 
day, October 12th. when Mr. Nickless, M.1.E.E., 
gave a lecture and demonstration on his new 
set, the '* Ultra 50." 

The Chair was taken by Mr. Welch, and after 
the minutes of the previous meeting were read 
and confirmed, Mr. Nickless commenced his lecture. 
The set he was demonstrating consisted of five 
valves which could be used in various combination. 
By means of various switches the circuit could be 
used for either “tuned anode"' or “ grid leak ” 
with or without H.F. magnification, and either one 
or any number of valves up to five could be used. 

The set was purely a detector and amplifier 
unit on its own, and could be applied to any form 
of loose coupler. The results obtained were not 
as good as might have been owing to a very bad 
aerial, but music transmitted from 2JX, the Secre- 
tarv's station, were received on the loud speaker. 
Everybody was very interested, and a hearty vote 
of thanks being accorded to Mr. Nickless, the meeting 
closed. 

On October 26th, the usual ordinary meeting 
of the Society was held at headquarters, and owing 
to the absence of the Vice-President, the chair 
was taken by Mr. J. Thompson. 

The usual fortnightly lectures were not given, 
but the meeting occupied itself with discussing 
à few business matters. It was decided to arrange 
for half-hour confidential talks between members 
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When convenient, at the ordinary meotings. The 
Secretary then gave a doscription of the Society's 
set in detail, and deseribed the inethod of assembling 
which was very acceptable to some of the members. 
At the next meeting, Mr. Carpenter, of the Marconi 
Scientitie Instrument Co.. is lecturing and demon- 
strating on the four-eleetrode valve. 

Will intending members either write or call 
at the Secretary's house, 12, Seymour Gardiens. 


I!tord. 


Edinburgh and District Radio Society. 
(Affiliated with The Wireless Society of London.) 
Exhibition of Wireless Apparatus. 

An Exhibition of Wireless and Electrical Appara- 
tus will be held by the above Society on Saturday. 
December 17th, 1921, at Gillespie's School Hall, 
from 3 to 10 p.m. The Hall has kindly been loaned 
for the occasion by the Board of Education. 

Adnussion will be free of charge, although any 
visitor who finds interest in the show will have the 
opportunity of showingappreciation in contributing 
to the incidental expenses of the Exhibition and to 
the * Research Fund ” of the Society. 

Many interesting exhibits are promised, includ- 
ing Distant Control Apparatus and Tesla Tube 
Experiments. 

Further particulars can always be obtained on 
application to the Hon. Secretary, Mr. W. Winkler, 
at 9, Ettrick Road, Edinburgh. 


Hounslow and District Wireless Society. 

The above Society is moving into new head- 
quarters on Friday, December 2nd, and we want 
to make a grand opening night of this by asking 
members to invite their friends. We shal also be 
glad if members of any other Society near us would 
pay us a visit on this nizht ; their assistance would 
be greatly appreciated. From December 2nd our 
meeting might will be altered. from Thursday to 


Friday, and the address of gur new headquarters 
will be The Alexandra Schools, Alexandra Road. 
Hounslow, one minutes walk from trams, and 
two minutes’ walk from Histon Hounslow Station, 
District Railway. Meetings will commence. at 
7.30 p.m. Alb interested in or near the district 
are cordialiv invited, 

Hon. Secretary, Mr. A. J. 
Road, Hounslow. 

Kidderminster. 

Mr. George Bell, of 33, Ne. George's Terrace. 
Kidderminster, is anxious to get in touch with anv 
amnteurs in or around Kidderminster who would 
care to communicate with him. 


Rolfe. 20, Standard 


WIRELESS TELEPHONY FROM 
EIFFEL TOWER. 


From the commencement of November, the 
Wireless station of the Eiffel Tower, Paris, 1s trans- 
mitting telephony daily, from 3 to 5 p.m.. G.M.T., 
with the exception of Saturdays and Sundays. 
The wavelength is 2.600 metres, and the power 
about 400 watts in the aerial, (The wavelength, 
it will be noted, is the same as that used for the 
Paris Time Signals.) 

These transmissions are the prelude to a regular 
news service, which will include financial news. 

We are indebted to Dr. Pierre Corret, editor of 
e T.S.F. Moderne," for the above details, 


DUTCH CONCERTS, 


We learn that the Thursday transmissions of the 
Dutch Concerts from the Hague are to cease, 
atthough the Sunday afternoon transinissions are 
to remain as before. 

This curtailment is due to action by the Dutch 
Authorities. 


CORRESPONDENCE 


To the Editor of The Wireless World. 

Sir, -E should be interested to know if any 
readers of The Wireless World have noticed the 
following peculiar effect when receiving the !ower 
harmonics (7.¢e., harmonies having a longer WL 
than the fundamental) of a C.W. transmission. 

lf the grid leak of a single valve receiver is of 
the correct value as to give loudest C.W. signals 
just after the point at which oscillation commences, 
then by still further tightening the reaction coupling 
ordinary C.W. signals will decrease in strength, 
as is well known. A lower harmonic signal, however 
will cnerease in strength, and may ultimately be 
almost as strong as the fundamental wavelength 
Signal. 

It, on the other hand, we receive an upper 
harmonic signal (i.c.. a harmonic having a shorter 
W/L than the fundamental) by tightening reaction 
coupling, the signal decreases in strength, just 
as does a fundamental wavelength signal. 

I tind that this effect is very useful when receiving 
long waves as it enables one to distinguish between 
a fundamental wavelength signal and a lower 
harmonie signal. The effect is very marked in 
Ntonehavon (GSW) transmissions. (1. wonder if 


the Post Office knows how much this station 
radiates harmonies !) 

Spark signals produce this same effect, but in 
a much lesser degree than C.W. 


" EXPERIMENTER.” 


To the Editor of The Wireless World. 

Sir,--] am just writing vou a line to let you know 
that I successfully received. the Dutch concert 
last night on a frame aerial, using a Marconi 
53D 7-valve amplitier. The frame was one of 
four-foot side wound with nine turns of 22 gauge 
enamelled copper wire. The signal was quite 
clear and readable, and could have been made 
very good with a note magnifier. I only mention 
this as I have not heard of this concert having 
been received on a frame before. 

C. J. PRATT. 

Putney, September. 23rd. 1921. 


To the Editor of The Wireless World, 
Sir,—Having noticed a letter in your last issue 
re Attic Aerials from" Improvisor," I think I get 
as good results as our friend. My apparatus is a 
three-valve set which is home made, the maker is 
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a local man (Mr. H. Hiley). l get the Dutch 
concert on two valves. I also heard Mr. W. Le Quex 
on September Ist, 1921, talking to Mr. Rurnham, 
which I think is very good. My aerial was a twin 
14 ft. long in the attic which has no skylight or 
windows in. Now I use an outside wire 100 ft. 
long. I wish to thank the following for music 
sent out :——2AW, 2KD, and 21Q. 
ANDREW JAS. THOMSON. 

A photograph of Mr. Thomson's apparatus is 

reproduced on this page. 


To the Editor of The Wireless World. 

Sir,—In reference to Mr. Skeets' letter in current 
issue, I am inclined to agree with him that it does 
not matter whether the grid or the anode circuit 
is tuned; but I do not agree when he says that 
there is no noticeable difference when both are 
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So, by using sets of transformers for different 
wavelengths, it is possible. with from five to, say, 
eight sets, according to the maximum value oi 
the tuning condenser used, to cover wavelengths 
from say 500 to 20,000 metres. As a matter of 
fact, I have sets which reach from 250 to 25,000 
metres. The full maximum peak can be obtained 
through the whole range, and, as is well known, 
the strength is out of all proportion to what can 
be got out of an amplifier with either capacity 
coupling, or coupling by aperiodic transformers. 
H. H. T. BURBURY. 
Crigglestone, Wakefield, C^tober 14th, 1921. 


To the Editor of The Wireless World. 

Sir, — Many of your readers who indulge 
in American Radio journals may have been puzzled 
over some of the slang terms used. ` 
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Mr. A. J. Thomson’s set. 


tuned; I have an experimental amplifier rigged: 


so that either grid or anode, or both, can be tuned ; 
if both are tuned, there is a distinct gain in strength, 
though hardly enough to make the extra com- 
plication worth while. But I think that as the results 
are about the same whether grids or anodes are 
tuned, it is better to tune the anodes, for the reason 
that if the grid circuits are the tuned circuits, 
the last valve is thrown slightly out of tune with 
the others (if all condensers are moved with one 
handle, which is the obvious way to do it) owing to 
the capacity in the grid leak. This is certainly 
not directly across the tuning condenser, but it 
certainly does make a difference. 

In reference to the article on tuned transformer 
amplifiers, no tuning condensers are used, ap- 
parently ; therefore, of course, the peak is very 
narrow ; but when a small variable condenser is 
put across either the anode or grid circuit, the 
peak can be moved up to the value of the capacity. 


In writing to a friend of mine who is a prominent 
wireless man over there 1 asked him to explain 
the terms ‘“‘ bug” and ''ham," and he reports 
as follows :— 

A “ bug" is one who has become so extremely 
interested in a subject that it amounts to an obses- 
sion; hence the term '' wireless bug." 

The word *"ham"' means somebody who is 
inefficient at what he attempts, but my friend 
goes on to say that this has come to apply more 
or less to the entire field of wireless amateurs 
without any disparaging allusion. 

The Americans have evidently devised short 
names which express a lot without wasting too 
much breath. 

Perhaps some of your readers could invent 
somewhat sweeter sounding—but still short— 
names which we could use with equal effect in 


this country. W. W. BURNHAM 
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QUESTIONS AND ANSWERS 


NOTE.—This section of the magazine is placed at the disposal of all readers who wish to receive advice and 


information on matters pertaining to both the technical and non-technical sides of wireless work. 


Readers 


should comply with the following rules.—(1) Questions should bc numbered and written on one side of the 
paper only, and should not excecd four in number. (2) Queries should be clear and concise. (3) Before sending 
in their questions readers are advised to search recent numbers to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) All queries must 
be accompanied by the full name and address of the sender, which is for reference, not for publication. Queries 


will be answered under the initials and town of the correspondent, or, tf so desircd, under a 


tt 


nom de plume.” 


(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. 


P.P.B. (Nottingham).. (1) We have never 
actually made a test, but prefer the longer single 
wire. ; 

(2) Not one that can be relied on for continuous 
working. 

(3) It isan extremely sunple circuit, and will not be 
very eflicient. The wavelength change with the 
hinged coils will be comparatively small, and 
therefore must be carefully designed for the wave- 
length upon which it is desired to receive. Make 
a tubular inductance several inches in diameter 
with a sliding control, and you will get better 
results. 

H.B. (Torquay).— (1). (2) and (3) An efficient 
receiver for 300 to 30,000 ms. cannot be made with 
one A.T.Il. See the reply to C.A.S. (Reigate), 
who refers to page 168 of the June llth issue, 
and make a set. similar to this, using the windings 
given in answer to the above query. 

(4) If possible increase the height above the 
roof und also make the angle between the aerial 
and the telephone wires greater than 45°. You 
will, probably, pick up the telephony by direct 
induction. 

A.R.T. (Brixton).—-(1) Connect up the appa- 
ratus as shown on page 185, Fig. 3, of the June llth 
issue, omitting the potentiometer and battery, 
and connect the primary or high resistance windings 
of the telephone transformer in place of the tele- 
phones. The 2 mfs. condenser ix of no use in the 
circuit. 

(2) The maximum wavelength will be about 
2.200 ms. 

(3) No. 

(4) About 15,000 mhvs. 

CITROEN (Berkley). -(1) Connect a 0-001 
mid. blocking condenser across the anode winding 
of vour first transformer. Also place C, in the 
grid side of the circuit, and give it a 2 megohin let. 
Use a variable resistance in series with the filament. 

(2) €, 0-0005 mfds. Ca} 0:0001 infds. C; is not 
necessary. 

(3) See the reply to C.A.S. (Reigate). 

(4) In England there is the Wireless Year Book, 
published by our publishers at 21s. 

E.D. (Caversham).—-(1) A blocking condenser 
in capacity does not require accuracy, but con- 
densera for tuning to certain wavelengths do, 
therefore work to page 879. The blocking condenser 
capacity may well be more than 0:0015 míds., 
therefore a greater number of foils was given. . 

(2) It was afterwards decided to use them only 
singly. | 

(3) Nearly 30,000 mhys.. in necessary with 
0-0045 mfds. to tune 20.000 ms., the maximum 
wavelength of the set. If vou use the. blocking 
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condenser both in parallel, only 22,000 nihys. 
will be required. 

* AMATEUR "" (Stoneyhurst) asks (1) 7f a 
home-made valve of type as sketched (Fig. 1). will 
be effictent. (2) The anode voltage. required. (3) 
Resistance telephones required, (4) If at could be 
used with a single valve frame acrial set. 

(1) Fairly good results have been obtained, 
especially in Xinerica, with valves of this type, but 
they are not very efficient. We believe, moreover, 


that it would bedesirable touse bulbs pumped much 
harder than the ordinary lamp bulbs. Experiment. 
with bulbs of this type should be interesting and 
worth while, but we should not care to guarantee 
good results. 

(2) Probably about 200. 

(3) As high as possible. 

(4) Results would be almost nil with such a set, 
even with a good professionally-made valve of 
normal design. 

A.S.C. (Clapton) asks (1) In what issue the 
construction of a potentiometer was described, and 
(2) Lf the issue is still in print. 

(1) See page 692, issue for December 25th, 1920. 


(2) Yes. 
G.H. (Portsmouth) asks various questions 


about a crystal set he proposes to construet. 

(1) Either pancake or honeycomb coils could 
be used. If honeycomb, both A.T. I. and closed 
cireuit coils should have about 1,200 turns, with a 
mean diameter of 3”, and winding length of 1}”. 

(2) Yes. 

(3) Couple the reactance to the closed circuit, 
and make it about 250 turns as above. 

(4) Cireuit would be all right if the reactance 
connections were altered as stated above. 

(5) 0-001 mfds. for both the aerial and 
closed circuits. 

J.L. (Stalybridge) «six for criticiam of a 
suggested receciver, and (2) The size for certain 
parts, (3) If a telephone transformer is required 
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with H.R. tele phones. 
required. 

(1) O.K., except that reaction coil should be 
inserted in the plate of the first valve, and lower 
end of coil A should be connected to earth. 

(2) E not more than 0-0003 mfds. 4,5,000 mhys. 
B,see current constructionalarticles. C, 4,000/10,000 
ohms iron cored transformer. D, 5,000;100. ohms 
iron cored transtormer, if low resistance telephones 
are used. 

(3) No. 

(4) Some results might be obtained with a 
Pre- 
ferably use a single wire not less than 50 ft. long. 

T.A. (Athlone) asks the following questions 
about a crystal set : —(1) For criticien. (2) If two 
silicon crystals can be used together. on it. (3) 
Suitable resistance for the telephones. (4) Dimensions 
for suitable aerial. 

(1) O.K., except that the aerial should be 
connected to the slider and the crystal to the 
top of the A.T.I. 

(3) Any reasonably high resistance telephones 
will do. 

(2) Use only one at a time. 

(4) Use as large and as high an aerial as you 
are allowed, say a single wire 100' long and 50' high. 

T.A.S.(Bristol) asks(1)forcriticismof a suggested 
circuit, and (2) For instructions for wiring it up 
for use with a single H.T. battery. 

(1) The circuit would work, but not well, 
owing to the large capacity between your second 
valve and earth. Moreover, it would be very 
uneconomical in batteries. 

(2) This type of cireuit could not be wired up 
for à common H.T. battery. You will find many 
suitable types in these columns. 

C.M. (London) asks various questions about a 
crystal receiver. 

(1) No; put the crystal in series with the tele. 
phones across the variable condenser. "Then put 
the fixed condenser across the telephones. 

(2) Blocking condenser 10 sheets of mica, with 
1 square inch of overlap to each pair of pletes. 

(3) 6,000 ohms telephones will be O.K. 

(4) Quite impossible to give the wavelength 
range, as the particulars you give are inadequate. 

J.F.G. (Cambridge) asks (1) for the maximum 
warelength with an A. T.I. 4" x: 3" » 20", wound 
with No. 24. (2) If a 0-002 mfd. condenser across 
the telephones will affect the wavelength. (3) How 
a buzzer should be used for testing. 

(1) About 3,500 ins. 

(2) No. 

(3) Connect the buzzer across a part of the A.T.I. 
Quite a few turns will be all that will be required. 

A.S. (Colne) asks (1) For a circuit to add a 
crystal to his valve set. (2) If a grid leak would im- 
prore his signals. (3) A question about the theory 
of action ofa grid condenser. (4) What station is YG. 

(1) The cireuit of Fig. 3, page 61. April 16th issue, 
will show you how to add the crystal. 

(2) It should certainly do so, but may not if 
the insulation of your condenser is poor. 

(3) Your ideas are not correct. Bangay’s 
“ Oscillation Valve" has a good explanation of 
this matter. 

(4) Tours. 


(4) Minimum size of aerial 
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W.E.R.B. (Guildford) asks (1) If a G.P.O. 
licence is necessary for receiving only. (2) If so, 
how obtained and the cost. (3) If telephony can be 
received with a crystal and ordinary circuits. (4) If 
instruction. has been given in back numbers on the 
construction of a set suitable for the pur pose. 

(1) Yes. 

(2) Apply to the Secretary of the G.P.O. The 
fee is lOs. 

(3) Yes, but the results will not be as goo«l as 
with a valve set using reaction. 

(4) Yes. A very good type is the frame aerial 
set described in Nos. 16 to 21 of the last Vol. 

J.L. (Rothsay) asks (1) Why his crystal set 
will not give signals. (2) What instruments 
will be necessary to add a valve. (3) A diagram. of 
connections. 

(1) We cannot say at all, as you do not give 
us any information as to how your circuit is 
arranged. 

(2) Valve holder. filament resistance, potentio- 
meter, low and high resistance batteries, and a«ddi- 
tional coil and condenser. 

(3) The simplest circuit of much use is given in 
the diagram (Figure 2). 


Fiq. 2. 


ELECTRON (Leeds) asks why different sjxci- 
mens of a certain tranamitting set installed on afferent 
vessels, but all with similar aerials and similarly 
tuned, give different values of aerial current. 

There are many possible reasons for this, but the 
most important and likely is a change of effective 
aerial circuit resistance. The resistance of this 
circuit may be considerably affected by such 
things as the ohmic resistance of aerial and earth. 
the shape of the earth lead, and aerial lead in. 
and the nature and positions of objects, either metal 
or of poor dielectric, anywhere in the neighbourhood 
of the circuit. All these factors are liable to vary 
in different ships. 

S.M.D. (Felixstowe) asks (1) for criticism 
of a set. (2) Why his H.F. transformers will not 
amplify. (3) Why a loading coil inserted in a 
particular way will not increase. the wavelength. 
(4) The use of a potentiometer as introduced in this 
shetch, 
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QUESTIONS AND ANSWERS 


(1) and (4) The set is O.K., except thet a 
potentiometer is useless when used with grid 
condenser. It would be of some use if inserted 
in the grid circuit of the first valve. 

(2) Difficult to say without examination. 
suming that the windings are reasonably right 
for the wavelengths tried, the result is probably 
«ue to defective insulation in one or other of the 
windings, or between the two windings. 

L.P. (Bristol) asks various questions about a 
valve and crystal set. 

This set was described at considerable length 
in the constructional articles of the issue for 
April 17th, 1920, and following numbers. You 
will find nearly all. your queries answered in these 
articles. A potentiometer should be used as in 
your sketch. The type suggested for condenser 
K is possible. The thickness and material of the 
metal plates may be what you please. The correct 
capacity (0-0015 míds.) would be obtained if 
dielectric were ebonite tube 4" long. 2" diameter. 
Thickness of wall - } millimetre, 

C.L.R. (London) has a S.W. tuner, and asks 
(1) The range of reception. (2) The resistance of 
the telephones without. transformer. (3) For a 
diagram of connections for a short wave receiving 
set, 

(1) This set was designed for use on a small 
aerial on wavelengths of 1,000 to 7,000 ms. 

(2) From 1,000 ohms per headpiece and upwards. 

(3).A full diagram was given on page 221 of 
the June 25th issue, and suggestions for increasing 
the wavelength range in the March 5th and 19th 
ISSUER, 

F.C.R. (Hanley) asks for (1) particulars of 
a simple receiving set. (2). What type of aerial 
should he use, ax the house is on a steep slope. (3) 
The regulations governing a license, (4) For a 
method of protection against lightning. 

(1) See the article on page 344 of the September 
3rd issue, which should meet your requirements. 

(2) Yours is rather a difficult situation. We 
suggest. that you try one of two methods, viz., 
au aerial up the slope, or one parallel to the top of 
the slope, and see which gives the best results. 
Jn any case you will get & certam amount of 
screening. 

(3) These are very 
being necessary. Write to 
particulars. 

(4) Earthing the aerial is quite sufficient. 

CAPSTAN (Bleangarw) has a crystal set, 
and wishes to know the best. sect lo receive C.W. 
stations and PCGG. He has 105 volts at his disposal 
(D.C.). 

To receive PCGG in Wales it will probably be 
necessarv to use three valves- two H.F. magnifier 
and one rectifier—with a specially suitable short 
Wave tuning circuit. Many longwave C.W. stations 
may be received with a single valve reaction 
cireuit. If R valves are used the 105 volts D.C. 
may be used for the anode battery, but if it is 
from a town house it will probably be necessary to 
use & silencing arrangement of condensers and 
chokes. 

W.M. (Glasgow) refers to a set described on 
page 104 of the May VAth issue. and aska (1) and (2) 
Jf it is auitahle for the Haque telephony. (3) For 


examination 
P.M.G. for 


simple, no 
the 


As- l 


a book describing amateur stations. (4) For a 
valve book free from mathematics. 
(1) and (2) This is a good set, but signals 


from the Hague will not be very strong. 

(3) There is an American book, `“ Practical 
Amateur Wireless Stations," which the Wireless 
Press could probably obtain for you. 

(4) " The Oscillation Valve," by R. D. Bangay. 
ia just tlie book, and is published by the Wireless 
Press. 

E.H.J. (London) asks (1) Why his «t will not 


oscillate below 2,000 ma. unless the reactian cod is 


reversed. (2) A circuit to add another valve. (3) 
Should he use H.F. or L.F. (4) Suggestions. 

(1) The explanation is similar to that of the 
H.F. transformers at present being published 
in our columns. 

(2) and (3) As a wide range of wavelength 
is desired, it will be sunpler to use L.F. For 
circuit see diagram Fig 3. 


QQ0QUOUO 
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Fig. 3. 


LE BON TEMPS VIENDRA (Retford) aske 
(1) The approximate cost of equipping an “aerial” 
station for sending and receiving 100 miles. (2) 
The distance an amateur is allowed to send. (3) 
Whether a “spark”? would transmit 100. miles. 
(4) Where a copy of the wireless regulations can be 
bought, and if they are the same in South Africa 
as in England. ^ 

(1) Difficult to say; depending on how much 
of the gear you make yourself. If you buy the 
gear, probably at least £100, possibly considerably 
more. 

(2) The distance is not specified. The maximum 
power to be used is stated ; this varies with cir- 
cumstances. 

(3) Yes, with sufficient power ; 
would be required. 

(4) “ The Wireless Year Book " gives regulations 
for all countries. The Secretary, G.P.O. London, 
will give regulations for amateurs in this country 
S. African regulations are different. from those in 
force here. 

SPARKS (Hetton-in-Hole) yires diagram of 


about } k.w. 
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a onc-ealee set, and asks (1) For a diagram of con- 
nections to add another valve. (2) The wavelength 
of the set. (3) How to add a reactance coil. 

(1) and (3) see Fig. 4 for the reactance coil, , 
rewind the secondary of the loose coupler with 
No. 30 wire. 

(2) The maximum wavelength with the condenser 
in series is 1,400 ms. and 4,500 ms. when parallel. 


Fig 4. 


N.A.V.M. (Harborne) asks four 
about a telephonic problem. 

(1) What you call an inductance coil is a trans- 
former. It might be useful if the resistance of 
P winding is the same as that of the microphone, 
and that of S winding the same as that of the 
telephones. 

(2) Yes. certainly, if your microphone will 
handle enough current to operate it. 

(3) Quite. 

(4) We do not know of a simpler way than (3) 
in conjunction with a loud speaker, unless your 
microphone will operate the loud speaker without 
amplification. 

C.R.R. (Dunfermline) asks two questions about 
an aerial system, and (3) The maximum wavelength 
without additional A.T.I. of the Mark LLI receivers. 

(1) The aerial will be fairly satisfactory. A 
small pole erected at the house end to increase the 
height would be an advantage, but is not essential. 

(2)* The screening effect will not be serious. 

(3) Short wave, 700 ms. ; long wave, 5,000 ms. 

N.E.R. (Oswestry) has an L.F. amplifier, and 
asks (1) What sort of tuner to use with it for C.W., 
etc. (2) If and how a loose coupler can be used as 
A.T.I. and reaction coil. (3) Windings for 5,000 ma. 
(4) Ratio for telephone transformer. for use with 
120 ohms ax shown. 

(1) The circuit of Fig. 3, page 432, of the October 
Ist issue is suitable, but by rebuilding the amplifier 
you could, with a little ingenuity, arrange to use 
the same batteries for both tuner and amplifier. 
You will find many such circuits in these columns. 

(2) Yes; see Fig. referred to above. 

(3) primary, 10'":. 6" of No. 24; secondary, 
6' x 4" of No. 26 0-001 míds. across the primary. 


questions 
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(4) Primary, 4,000 olnns of No. 44; secondary, 
100 ohms. of No. 32 (ratio about 6/1.) 

D.G.F. (Brixton Hill) describes a erystal set, and 
asks for a sutiahle simple valve circuit. 

The circuit described on page 368 of September 
9th issue. Fig. 9, will be very suitable for your 
purpose Use the 0.0003 mfd» condenser in. place 
of the 0-0005 mfds. shown in the diagram. 

J.W.C. (Battersea) asks re a simple crystal 
circuit. (l) If the proper place for a variable 
condenser is across. the A.T.. (2) Lf the circuit 
will work without this condenser. (3) 1f it well 
receive telephony. (4) What crystal is best to use. 

(1) Yes. 

(2) Yes. but less efficiently, and only for shorter 
wavelengths. 

(3) Yes, but not as efficiently as a properly 
used valve. 

(4) Carborundum is good for all-round purposes. 
After getting some experience with this, you can 
try more fancy combinations if vou wish. 

F.S. (Stoke-on-Trent) «s^» (1) and (2) for 
a circuit to receive the Hague and other telc phony. 
(3) Wavelength of two honeycomb coils. described. 

(1) and (2) We suggest you try a 2 or 3-valve 
circuit, as shown on page 399, September 17th 
issue. It is essential that the tuning circuit should 
be specially suitable for short wavelengths. and 
the reaction coil. properly proportioned and ad- 
justed. 

(3) The inductance of these coils cannot easily 
be calculated. The large ceoil will be about 
10,000 mhys., and the small one about 3,000 mhys. 

L.D. (Etroyes) -We are afraid that your 
questions are so comprehensive that it is quite 
useless for us to attempt. to answer them in the 
space at our disposal here. If you read any good 
treatise on the art you will probably find about 
a quarter of the work devoted to a consideration 
of your first question. The answer to vour second 
question is unknown so far. 


A CORRECTION. 
E.H.W. (Weymouth).—We are obliged to 


readers for drawing our attention to an error in the 
diagram given in the Nov. 12th issue, Fig. 4, p. 526. 
The lead from the bottom left-hand contact of the 
two-way switch should bridge over, instead of con- 
nect with, the lead to the reactance coil. 


SHARE MARKET REPORT. 
Prices as we go to press, November 1Sth, are :— 


Marconi Ordinary e. .. .. £1 12 6 
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THREE VALVE 
RECEIVERS 


PRICE OF RECEIVER 
(Without Valves) 


£8 10 O 


TWO VALVE 
RECEIVERS 
1 Valve H.F.—1 Rect. 
PRICE OF RECEIVER 
(Without Valves) 
BOTH above Receivers so 


designed as to be equally 
efficient on al! wavelengths. 


Office and Works 
Telephone: 


1916 Hammersmith 


1 Valve H.F. 1 Rect.—1 L.F. 
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Mr. W. R. H. Tingey tenders his Best 
Wishes and Seasonable Greetings to 


" Montpellier,” 


rosvenor Road, 
Southampton. 
Dear Sir, 
e new 3-valve set and inductances I am delighted 
with, ] get better results than ave e with a 


6-valve Amplifying set. 
The strength of signals are terrific, and may tell you I 
had the Dutch Concert all the afternoon. 
The Band Selection and Clarionet Solo were very 
fine also the singing was quite 
n Thursday last, i = spite of the strong atmospherics, 
| got the Hague music from the start to finish of the a 
mission, also from 2.30 p.m. yesterday (Sunday) till 6 
he Music was particularly clear, also speech w ich 
was a very lengthy one. 
may add without any exaggeration that nearly all 
signals are readable with gear on table. orsea— 
tano— aris— Devizes--P oldhu can be easily read 30 to 
40 feet away Írom the 'phones. 
must say that your patent [nductances are a great 
success, by far the best l have ever tried. More than 
delighted with 3-valve receiver the selectivity of tuning is 
very fine. Thanking you for prompt delivery. 
am, yours truly, 
(Signed) C. WHITE. 


The letter quoted above is the first of several encouraging 
letters recently received by us and is published with the 
ind permission of our customer. 


HAVE YOU RECEIVED 
OUR NEW PRICE LIST P 


W. R. H. TINGEY 


Specialist in Wireless :: 


all readers of the * Wireless World. ^ 


SIMPLE VALVE 


RBACTION PANEL 


Complete wiring diagram ie 
engraved on the exterior. 
The position of the terminals 
is also specially arranged (sec 
illustration above) to facil- 
itate connections & operation 


PRICE 


£1 15 O 


Offices and Showrooms 


92, Queen Street, 
Hammersmith, W.6 
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EINTHOVEN STRING GALVANOMETER 


N 


This apparatus will record very 
small alternating or pulsating cur- 
rents, of those met with in Wire- 


| 
less Telegraphy and Telephony. | 


`. Write for further descriptions 
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The Cambridge & Paul Instrument Co. Ltd. 
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FoRTNIGHTLY 


The *B Mark Ix" Receiver 


By Puirir R. Coursey, B.Sc., F.Inst.P., A.M.LE.E. 


the War for communication in and to trenches 

is made up in two forms—-termed respectively 
“ Forward " and "' Rear "—to indicate the relative 
positions in which they were intended to be used. 
Both patterns have become available for ordinary 
experimental or amateur use by the selling up of 
Government stocks by the Disposal Board, and 
by various dealers in wireless apparatus. 

In general outline both types nre similar, the 
differences between them being necessitated by 
the position in which they were to be used. The 
* Rear " pattern was designed to work in conjunction 
with a small 20 watt spark transmitter connected 
to an ordinary elevated wire aerial. It was therefore 
provided with a two-way switch to change over 
from sending to receiving, and with terminals 
for connecting it to the transmitting apparatus, 
in addition to the usual aerial and earth terminals. 
The “Forward” instrument for use in or near 
frontline trenches was primarily intended for recep- 
tion only, and was therefore not provided with any 
send-receive switch. It could, however, be provided 
when necessary with a special transmitter, using & 
sinall loop aerial attached to a bayonet, and supplied 
from a small induction coil, but this does not strictly 
form part of the receiving equipment. The ~“ For- 
ward ” instrument was not primarily designed 
to be used with an ordinary elevated wire aerial, 
but with two “ aerials "' in the form of wires stretched 
out along the ground in opposite or nearly opposite 
directions, or strung up in dug-outs, ete. Ordinary 
arrangements of tuned or coupled receiving circuits 
were therefore not well suited to such a receiver 
and “aerial” system, and a special arrangement was 
therefore used. 

The two “aerial” tenninals of the set were 
connected inside the instrument to the terminals 
of a variable condenser, termed an “ Antenna 
Shunt,” and across this was Joined a tuned circuit 
consisting of a coil jn series with a condenser, the 
grid-cireuit of the first or detector valve being joined 
across the small condenser of this tuned circuit. 
This condenser consists of two small brass plates 
mounted on ebonite dises, so that their. distance 
apart can be set by means of three serewed rods 
and nuts. 

The ** Rear" pattern of instrument was arranged 
on similar lines in this respect, except that no “ an- 


T instrument which was produced during 


both valves together. 


tenna-shunt " condenser was fitted. "The antenna 
shunt condenser in the “ Forward " pattern served, 
of course, to compensate for the varying capacity 
of different sizes of aerials that could be used with 
the set. It was, if course, always desirable to keep 
the capacity of this condenser as small as possible, 
as increasing it tended to weaken the signal strength. 

The normal wavelength to which these sets were 
tuned was 65 metres, so that in their present form 
they are not very well suited to ordinary uses. 
It is, however, comparatively easy to modify them 
in one or two different ways to render them much 
more useful. 

Both types of set are fitted for two valves. the 
first being the detector valve, and the second a 
note magnifier, an iron core intervalve transformer 
being fitted between them. Terminals are fitted 
for the connection of a four-volt accumulator 
battery for the filaments, and there is & multi-point 
filament regulator switch to control the filaments of 
This switch, after cleaning up 
if necessary, will be found a very effective regulator, 
as it gives better contact than many forms of filament 
rheostat. The adjustment by studs is perhaps 
somewhat more jerky than the more usual sliding 
contact, but is generally (ound quite fine enough 
for all practical purposes. The studs of this switch 
are numbered, and so form a convenient means of 
noting the setting of the regulator for the particular 
valves that are used. 

As arranged in the set, a reaction coil is joined 
in the anode circuit. of the first. valve. This is 
wound on the same former as the grid circuit 
coil with which it is coupled, both coils consisting 
of a few turns of fine wire wound on the same 
ebonite tube, with a space of about one-eighth 
of an inch between them. The reaction is a fixed 
one, adjustment of the state of the valve v/e., 
oscillatory or non-oscillatory—being effected by 
means of the filament regulator. Brightening up 
the valves tends to increase the readiness to set 
up oscillations, so that usually a point will be found 
on the rheostat at which the set oscillates. This 
point is indicated by a dull click in the telephones. 

As mentioned above, an iron-cored. mtervalve 
transformer is fitted into the instrument for coupling 
the valves together. Another iron-cored traws- 
former (marked ^ Valve to Phones `) is also fitted 
on the out put cireuit of the second, or note maygnity- 
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ing valve, for coupling to the telephones. These 
should be of low resistance, two pairs of sockets 
being provided on the top of the instrument for 
plugging in two pairs of telephones. These sockets 
are joined in parallel. 

The transformers, etc., are best suited for 
“ French " valves, although others may be used 
with the instrument, especially when it is modified 
for more ordinary purposes. 

Both types of instrument are fitted with a self. 
contained H.T. battery, which is also joined up 
to two small screw terminals on the top of the in- 
strument. These are marked " H.T. Test." and 
were provided for testing the state of the H.T. 
battery by means of a voltmeter. 

In the instruments now available, the H.T. 
batteries are, of course, exhausted. They can 
either be renewed, or what is usually more con- 
venient, the leads provided for connection to the 
internal battery can be cut off, and the two ` Test " 
terminals (or two larger and more convenient 
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It will be noted froin this diagram that a leak 
is joined across the aerial and earth or input termi- 
nals. The resistance of this is about 41 megohms, 
and it serves to maintain. the normal potential 
of the grid of the first valve, which otherwise 
would become too highly negative, since with these 
special connections, there is no tuning coil across 
the input grid circuit as is usually the case with 
most receiving circuits. 

These instruments can most simply be converted 
into two valve receiving panels—the first valve 
being & detector valve, and the second a low fre- 
quency amplifier or note magnifier—or into two 
valve note magnifiers, as preferred. In the latter 
case, if the * Rear " pattern is used, the send-receive 
switch can be used to provide a simple means of 
cutting the note magnifier in or out of circuit— 
that. is, for joining the input leads to the telephone 
receivers, either directly, or through the note 
magnifving valves. 

In either case, the 65-metre tuning circuit coil 
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ones inserted in their place) used for joining in 
an external H.T. battery. 

In the " Rear" type of instrument, the send: 
receive change-over switch, it may be mentioned, 
performed an additional funetion—that of switching 
on or off the filament circuit of the valves. The 
filament circuit is connected to the front contacts of 
the switch on the receive side, so that when the 
awitch blade enters this side it. connects the two 
together and lights up the valves. "The filament 
regulator can thus be left set in the best position 
when changing over from send to receive. The 
connections of this instrument are given in Fig. 1. 
Those of the “Forward” pattern only differ from 
this diagram, us pointed out above, by the omission 
of the change-over switch, and their arrangement. 
permanently as "receive," with the addition ot 
an "antenna shunt “° variable condenser. A 
description given for modifying this pattern. can, 
therefore, be applied. easily to the other with very 
little alteration. 


and reaction coil are not required, so that they 
should be removed, together with the small con- 
denser in the former circuit. The condenser 
across the primary of the intervalve transformer 
should be left in position. The 41 megohm leak 
may also be removed, as it is usually of too high 
a resistance to use in the detecting valve circuit 
if an ordinary variable coupling reaction coil is 
used as well. 

If it is desired to convert the instrument into a 
two-valve receiver, with the first valve as a detector, 
it is advantageous to provide terminals for a reaction 
coi. Two terminals can easily be inserted in anv 
convenient blank space on the ebonite top panel 
for this purpose, and connected to the two wires 
that were originally joined to the reaction coil 
marked as such in Fig. 1. In the * Rear " pattern 
of instrument the two terminals provided on the 
left-hand side for connection to the transmitter 
(see Fig. 1) can be used for these extra reaction 
coil terminals if desired. In the ‘ Forward ` 
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pattern two extra terminals must be fitted. The 
wire from the grid of the first valve should be 
joined to a small condenser of about 0:0002 
microfarad capacity, with a grid leak of 1} to 
2 megohms across it. The lead from the other 
side of this condenser and leak should be joined to 
the Aerial (or corresponding input terminal of the 
“Forward " pattern) of the instrument. 


*4vO.TE- 


Fig. 


Tuning coils, with & variable condenser in parallel, 
should, of course, be joined across these terminals 
external to the instrument, i.e., between aerial and 
earth, in the usual manner. 

If a reaction coil is used it should be joined to 
the above-mentioned terminals provided for it, 
taking proper precautions in its use so as to avoid 
undue autodyne radiation on wavelengths where it 
is liable to cause interference to others. 
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The connections of the instrument when modified 
in this manner are given in Fig. 2. 
A simple way of converting the instrument to 


.& two-valve note magnifier or low frequency 


amplifier that can be joined on to any existing 
receiver, is indicated in Fig. 3. This change can 
be effected by connecting an additional iron-cored 
transformer between the input terminals of the 


w ORD LEAK 


ES 


instrument (the old aerial and earth terminals) 
and the grid and filament of the first valve, in 
place of the grid condenser and leak mentioned in 
connection with the first described method of 
modification. 

If it is desired to join this note magnifier straight 
on after an existing receiver with detector valve 
arranged for high resistance telephones, this new 
extra transformer should be of the ‘‘ Intervalve " 
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type (numbers of which have also been sold by the 
Disposal Board and others), with its I.P. and O.P. 
terminals joined to the input (aerial and earth) 


terminals, and I.S. and O.S. terminals to the grid . 


and filament terminals respectively of the first 
valve as indicated in Fig. 3. 

If, however, the existing valve receiver is already 
provided with a telephone transformer to enable 
low resistance telephones to be used, the input 
transformer of this new instrument should have a 
low resistance primary winding. A “Valve to 
Phones,” or ‘‘ Earth to Valve ” transformer of similar 
type to the transformers fitted in the instrument 
should then be used, with the primary winding 
(I.P. ; O.P.) joined to the input terminals in either 
case, and the secondary connected to the grid and 
filament of the first valve When this latter arrange- 
ment is adopted use may be made of the change- 
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over switch in the '' Rear " type of instrument in 
the manner already described (see also Fig. 3) 
for enabling the amplifier to be cut into or out of 
circuit easily at will. 

In any instruments of this kind it is worth while 
testing the continuity of the windings of all the 
transformers, and verifying the soundness of all 
connections before attempting any conversion. 
Attention to & few details of this sort in the 
first place may save much trouble at a later 


When this conversion is made to a ‘ Rear” 
pattern, using the change-over switch to cut the 
amplifier in or out of circuit, the two spare terminals 
on the left-hand side, marked for connection to 
the transmitter, can be utilised for the H.T. 
terminals instead of fitting new terminals in the 
places of the present '' H.T. Test" screws. 


simultaneous 
High and Low Frequency Amplification 


By P. G. A. H. Voicr. 


HERE are many circuits in which a valve 

will amplify both H.F. and L.F. currents 

simultaneously, thus obtaining with one 
valve an amplification for which two valves are 
usually used. This is a great advantage to those 
who have to fetch and pay for their filament 
current. 

I have tried many of these double amplification 
circuits, and those given here are among the best. 
First, I shall explain the single valve double am- 
plification circuit shown in Fig. 1, then I shall go 
on to the more complicated ones. 


Fig. l. 


The H.F. oscillations are received on the aerial 
in the usual way by means of a variable inductance 
(shown fixed for clearness) and a variable con: 
denser in parallel for long waves. and in series 
for short. waves. The H.F. currents flow to the 
grid and to the filament through the blocking 
condenser, thus imposing a H.F. oscillation. on 


the plate current. This oscillation produces oscilla- 
tions in the tuned plate circuit similar to those in 
the aerial circuit, but amplified. The oscillation 
here is passed to the crystal detector by means of 
the secondary winding (which should be very 
closely coupled to the primary, and wound or 
connected in the opposite direction, as shown by 
the arrows on the diagrams). 

Since the secondary only carries the crystal 
and reaction condenser current, it may be wound 
with very fine wire. This has the advantage of 
reducing capacity effects. The secondary may have 
more turns than the primary. 

The oscillation, on reaching the crystal, causes 
it to pass & unidirectional current which will charge 
the blocking condenser between the filament 
and earth. 

The voltage on this blocking condenser will 


flow to the grid and filament, and vary the plate 


current without affecting the H.F. oscillation, 
thus producing doubly amplified signals in the 
telephones. 

Capacity reaction is used because in this instance 
it is as efficient as magnetic but is much simpler 
to Construct, as there is no need to make a variable 
coupling between every set of coils. 

The capacity reaction condenser should have a 
maximu-r. capacity not exceeding 0-0001 micro- 
farad, and may be easily made as follows :— 

On a sheet of insulating material a sheet of metal 
5 cms. x 5 ems. is laid. This is covered by another 
sheet of insulating material, (3.e., 10 mil. ebonite 
or waxed paper), and another sheet of metal 
5 ems. x 5 cms. fitted with a flexible lead and a 
long handle is laid on top so that the overlap 
can be varied. The minimum capacity must 
be small, and it should be possible to slide the 
sheets at least 5 cms. from one another. Better 
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looking condensers do not give better results, 
but are more expensive. 

The principle of capacity reaction is quite simple. 
Suppose at a certain instant the wave makes 
the grid positive, then the plate current increases 
and makes the plate more negative, if the trans- 
former secondary is connected in opposition to 
the primary this change of plate current will make 


Fig. 2. 


the crystal and one side of the reaction condenser 
positive, the charge on this side of the condenser 
will attract an equal negative charge into the other 
side, leaving an equal positive charge free to add 
itself onto the initial charge, thus increasing it. 

In these circuits a crystal not requiring a potentio- 
meter, such as zincite and bornite, or one of the 
artificial galenas sold as permanite, rectarite, 
etc., must be used. 

With hard valves the grid may be made slightly 


Fig. 3. e 


negative. This reduces the valve damping, and 
sometimes gives &n increase of signal strength. 

Fig. 2 shows how & valve detector can be used 
instead of & crystal, but the second valve is much 
more useful if used in one of the two valve double 
amplification circuits shown in Figs. 3, 4 and 5. 

In Fig. 3 the second valve is coupled to the first 
by resistance coupling. The reaction condenser 
is connected to the plate of the second valve. 

This circuit works well even at 600 ms., but like 
all resistance coupled amplifiers, its efficiency 
is low with short wavelengths. 
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Fig. 4. 


The efficiency for wavelengths below 2,000 metres 
can be considerably increased by shunting the 
resistance by a small condenser (0:002 microfarad ), 
and putting in series à tuned circuit as shown in 
Fig. 4. A switch is used to cut out the resistance 
condenser for “stand by," and the three tuned 
circuits are used for ''receive." This circuit is 
wonderfully selective. 

A further improvement is L.F. reaction, this is 
also shown in Fig. 4. 

By putting a second condenser between filament 
and earth, and separating the negative of H.T. 
and L.T. by a variable resistance having a maximum 
of 5,000 ohms., and making up the voltage drop 
in this resistance by means of a potentiometer, 
L.F. reaction can be obtained which doubles or 
trebles the signal strength. 

Suppose the L.F. current made the first grid 
negative, then the first plate current would decrease 
and make the second grid positive, and the second 
plate current would increase to a much greater 
extent. The resultant through the H.T. and series 
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resistance would be an increased current. Hence 
the voltage drop along the resistance would increase 


Fig. 5. 


and thus producing a higher negative potential 
on the first grid. 

Suitable resistance wire would probably be too 
fine for a slider, and therefore as many tappings 
as possible should be used. | 

For the reaction resistance and the plate resistance 
I advise one of the fine resistance wires, such as 
48 S.S.C. Eureka, which has a resistance of 342 ohms 
per yard. About 150 to 200 yards would be re- 
quired for a plate resistance. 

When the H.T. is in order and the aerial earthed, 
the telephones should be absolutely ‘ dead," unless 
the set is receiving some atmospherics or signals with 
the aerial earthed. 

On long wavelengths this method of amplification 
is difficult to work with, but for ordinary wave- 
lengths the method is so quiet and sensitive that 
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I can receive the Duteh Concert (250 watts) on 
a four foot square frame aerial indoors (top floor) 
with only 17 turns, using the circuit given in 
Fig. 4 in an open position in London. 

Fig. 5 shows how transformers may be used for 
the inter-valve coupling, the H.F. transformer 
being tuned for preference. 

Fig. 6 shows how a valve detector may be used 
with the two-valve circuit, the resistance coupling 
can be used between the valves instead of the 
coupling shown, but it is not so efficient. although 
much simpler. 

The valve detector set will probably be very 
difficult to stabilise, and much less time will be 
wasted in setting the crystal than in fetching 
the extra current for & valve detector. Besides, 
the signals are loud enough with the crystal. 


An Experiment with a L.F. 
Amplifier 
By J. G. W. THOMPSON. 


An interesting and amusing experiment, well 
illustrating the amplifying properties of a three- 
valve low frequency amplifier, can be carried out 
as follows : — 

Across the input terminals (2.e., across the primary 


of the first transformer) connect a pair of H.R. 


telephones. Connect up, in the usual manner, 
another pair of telephones, the L.T. battery and 
the H.T. battery to the proper terminals. Speak 
into the earpieces of the first pair, while a friend 
is listening in the second pair, and watch your 
friend's face! 


The first pair of telephones, of course, is acting 
as a microphone, and the speech modulated 
currents therefrom are magnified up by the amplifier, 
and are very loudly heard in the second pair. 

The writer tried connecting a Brown's loud 
speaker in place of the first pair of telephones, 
and the results were still more astounding. 

External noises, such as music in other rooms 
of the building, traftic in the streets, and the cries 
of children playing in the back gardens, were 
clearly audible in the telephones, although they 
could not be heard by the ear alone. 

''he whole apparatus constitutes an exceedingly 
sensitive “` detectophone."' 

A sketch of connections is given to 
things quite clear. 


make 


Selectivity in 
Wireless Transmission and Reception* 


By Maovrice CHILD. 


radio telegraphy and telephony has always 
presented serious difficulties to the engineer 
and designer of apparatus. 

Most of us will remember that our President, 
in his address early this year, dealt broadly with 
this subject, and showed us by means of experimenta 
and diagrams some of the difficulties that are 
still. awaiting solution in connection with this 
problem. 

I propose to deal with one or two practical 
aspects of the question this evening, and will 
confine myself mainly to that part of the subject 
relating to transmitting apparatus and circuits, 
leaving the receiving apparatus and circuits for 
others to discuss. 

Without wishing to take up too much time, I 
feel sure that a brief reference to the early forms 
of transmitting apparatus and the character of 
the waves emitted by it may be of some practical 
value, and ] will take this opportunity of saying 
that it is with a view to assisting the very large 
number of our members, to whom *''Wireless " 
is a hobby. and whose practical and possibly 
theoretical knowledge of the subject of selectivity 
is slight, that I have brought some apparatus 
here in order to demonstrate how selective wave 
radiation may be produced. 

Sir Oliver Lodge, who has kindly associated 
himself with this Society, was the first to indicate 
the possibility of making a transmitter to only 
operate a receiver attuned to it, and showed how, 
by means of what were called ''Syntonic Jars,” 
this result could be attained. Fig. | shows the 
arrangement that Sir Oliver Lodge first used 
in a famous demonstration which he made 
somewhere about 1895 or 1896. On the left is 


"T problem of selectivity in connection with 


Fig. 1. 


a Leyden jar, and across the spark gap, which 
is Immediately associated with the jar, we have 
a small induction coil. A rather large loop of 


, * A Paper read before the Wireless Society of London, on 
Wednesdav, October 26th, 1921. 


copper wire or rod is connected to the jar. In 
the circuit B we have a similar loop, but it is ex- 
tended slightly at the bottom for a sliding contact 
to move on the rods which is intended for the pur- 
pose of tuning the circuit B to the circuit A. On 
the right-hand side of the Leyden jar of the circuit 
Bis a small spark gap. "There is included a micro- 
meter spark gap which was really the detector for 
the arrangement. 

The limitation of this arrangement for practical 
wireless telegraphy is fairly obvious. 

In the first place circuit A is what is known as 
& closed circuit, and has practically no radiating 
properties, whilst circuit B possesses & most 
insensitive detector, and is of no use for telegraphic 
purposes. 

When Marconi introduced the aerial or radiating 
circuit Fig. 2, which was essentially an enlarged 
form of Hertz oscillator, the advantage of the Lodge 
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Fig. 3. 


Fig. 2. 


syntonic circuit disappeared, since we then had 
an arrangement whereby the initial energy imparted 
to the system by the induction coil was 80 rapidly 
dissipated in the form of electric waves and heat 
at the spark gap that only five or six useful oscilla- 
tions per spark took place. We would say, therefore, 
that the waves were strongly damped. 

The result of this was that any aerial system 
connected to a detector would respond readily 
to waves so produced, and we had a con- 
dition of affairs similar to that which would obtain, 
if a piano was struck with a hammer on its case : 
i.e., every string in the instrument would be caused 
to vibrate. 

Sir O. Lodge compromised between the Marconi 
aerial and his original closed circuit, in that he 
employed a large network of wires supported from 
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four masts forming the corners of a square, and a 
similar network two or three feet above, but 
insulated from the earth. (Sce Fig. 3.) 

It is worthy of note that modern aerial systems 
differ very little, essentially, from the original 
Lodge scheme so far as the upper capacity is 
concerned, but an actual ground connection is 
more usually employed when the nature of the 
soil is suitable for giving a low resistance contact. 
with it. 

By the use of relatively large capacity aerials 
as distinct from the one or two vertical wires 
of Marconi, Lodge was able to put much more 
energy into the oscillating system without having 
to employ a long spark gap. This had two ad- 
vantages. Firstly, it enabled more persistent 
oscillations, or a longer wave-train, to be generated 
owing to less spark gap resistance, and secondly, 
there was less loss of energy due to leakage, a 
point which only those who had to do with practical 
wireless telegraphy in its early stages would 
appreciate. 

The introduction of the self-induction coils 
slowed down the rate of energy dissipation, and was 
thekey to thewhole questionof selectivity. I might, 
perhaps, emphasise the fact which is well known 
to you all, however, that wireless apparatus to-day 
without inductance or self.induction coils, no 
matter what particular ''brand" they may be, 
is about as useful as & watch mechanism minus 
& Spring, and for their suggested use, the world 
will always be indebted to Lodge's genius. 

We have now to consider the next important 
step that was taken to secure what I will call 
a selective transmitter, t.e., one which causes 
& succession of feebly damped or alternatively 
continuous waves to be radiated into space. 

The two-circuit transmitter came into being, 
and, although when used in conjunction with a 
modern spark gap and proper adjustment, it is 
still a standard arrangement, there is abundant 
evidence to show that in its early form, and used 
with the early receivers, it did not produce the 
selectivity claimed for it at the time, and I will 
endeavour to show you a little later experimentally 
why this was so. 


Fig. 4. 


The early arrangement used commercially by 
the Marconi Company is shown in the diagram. 
(Fig. 4.) Here we have what was known in the 
early days as a ' (tune A" arrangement. TJ on 
the left-hand side is the transmitting jigger, and 
RJ the receiving jigger. As a matter of interest, 
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I looked up the meaning of the word jigger in 
the dictionary. Webster gives one definition as 
& troublesome insect of tropical regions. Certainly 
the wireless jigger was troublesome, but I have 
never been able to see any connection between it 
and an insect. 

The jigger was used in the “tune A” system. 
The primary consisted of 3 of a turn of 7/18 cable, 
but the cable is & stranded one consisting of 10 
strands all bunched together in parallel, and 
that was placed over the secondary which consisted 
of 10 turns of the same sort of cable. The size 
of the former was a 12-inch square. 

The object of this arrangement of the trans- 
mitter is to give & long train of waves per spark, 
and also to enable more power to be efficiently 
used. 

In the first place, the condenser connected with 
the spark -gap circuit can be three or four times 
the capacity of the aerial, and thus for any given 
power in the induction coil or transformer, the 
spark length and resistance associated with the 
spark itself will be much less than when tlie " plain 
aerial" circuit (Fig. 2) is employed. Hence, 
the oscillations in this closed circuit would tend 
to be persistent. 

Using a closed circuit by itself, ?.e., uncoupled 
to an aerial circuit, and an open spark gap of, say, 
5 mm. length, one might obtain as a fair approxi- 
mation something like 20 to 30 complete oscillations 
at a frequency of 105 cycles per second. Ninety 
per cent. of the energy wou!d Le dissipated in 
the spark gap, 6 per cent. or 8 per cent. in the 
condenser die'ectric, and 2 per cent. or 4 per cent. 
in conductor resistance. Those are the approximate 
figures which were given many years ago for such 
& circuit, 

When, however, such a circuit is coupled, as 
in the diayram shown, to an aerial or radiating 
circuit, the rate of energy dissipation from the 
c.osed circuit is increased. 

It is clear, therefore, that under these conditions 
the length of time during which the closed circuit 
will oscillate, will be shorter, or putting it another 
way, the total number of oscillations of the closed 
circuit per spark will be fewer. 

By an adjustment of the coupling between the 
primary and secondary of the jigger TJ the number 
of oscillations in the aerial circuit per spark, and 
therefore the length of the resulting wave-train 
can be controlled. In the early Marconi jiggers 
this adjustment was not provided. 

There is, however, a certain optimum coupling 
which will produce the best results on & given 
receiver, and this depends on the arrangements 
of the latter as well as those of the transmitter. 

By best results I do not mean strength of signals 
only, but strength combined with the greatest 
possible selectivity. 

Since with modern receiving apparatus employing 
thermionic valves as detectors together with 
reaction coupling, which has the effect of eliminating 
damping almost entirely from such circuits and 
apparatus associated with them, I shall largely 
confine myself to the transmitter, as it is mainly 
here that the degree of selectivity obtainable 
will depend. 

Returning therefore to our diagram, we will 
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——I SPARK PERIOD ————— — — 


CLOSED CIRCUIT 


AERIAL CIRCUIT 
Fig 5. 


assume that we have the two circuits, viz., aerial 
and closed circuits tuned together, and that the 
coupling between them is very loose. 

Under these conditions the effects in the two 
circuits can be illustrated as in Fig. 5. 

We see that the aerial energy is dissipated as 
fast as it is received, &nd therefore the total 
number of oscillations is equal to that of the 
closed circuit. 

(Two demonstrations were then given with two 
pendulums suspended from a flexible cord. 

In the first experiment they were well spaced 
apart, and when one was set in motion its energy 
was gradually imparted to the other, both coming to 
rest at practically the same time as illustrated in 
Fig. 5. 

In the second experiment the spacing was very 
much reduced, and eneryy was re-transferred from 
that pendulum which corresponds to the Aerial 
Circuu, back and forth until it was finally dissipated 
in the string and air resistance. Fig. 7 shows 
graphically what was indicated in the demonstration.) 

This point can be illustrated with pendulums 
such as those shown diagrammatically in Fig. 6. 
These pendulums are tuned together. They have 
the same period, and they are loosely coupled on 
a string. Now, if A is set oscillating slightly, 
in the course of a little time the energy will get 
transferred to B. If we consider A as the closed 
circuit of the ordinary transmitter and B as the 
aerial circuit, this illustrates pretty well what 
happens in the two circuits. 

Now, this condition of coupling has to be avoided 
most carefully, and it is because in the past 
amateurs did not thoroughly understand what 
took place when they fixed up their transmitters 
that they frequently caused considerable interference 


with other stations; interference which was quite - 


avoidable, and in addition obtained very poor 
ranges for themselves. 

I cannot help thinking that the authorities 
would have been less stringent as regards present 
day transmitting licenses, if they had not had 
some unfortunate pre-war experiences with ama- 
teurs and thoir tightly coupled sets. 

Now let us probe into the mysteries of the 
** troublesome ” insect. 

If the primary of TJ (Fig. 4) ismagnetically closely 
linked with the secondary, then the closed circuit 
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will impart its energy very rapidly to the aerial 
circuit. 

The latter circuit, however, especially if it con- 
tains much concentrated inductance as in the 
Lodge circuit, or if it has a large capacity or both, 
will not radiate the energy in the form of free 
waves as fast as it receives it, with the result that 
what was once the secondary now becomes the 
primary and energy is again put back to the closed 
circuit, and is wasted in the spark gap. 

Not only is the closed circuit highly damped, 
but the aerial circuit suffers in the same way. 

Experience shows that the Lodge circuit is 
preferable to the tightly coupled two-circuit 
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transmitter, since in the case of the former the 
waves radiated are of only one wavelength, whereas 
in the latter case, waves of two pronounced lengths 
are radiated, the shorter generally of greater 
energy than the longer. 

The pre-charging of the Lodge aerial to a high 
potential before the spark takes place is a serious 
inconvenience to nearby receivers, as the electro- 
static field thus created at low frequency is ex- 
tensive enough to induce currents in any aerial 
within a mile or so, and such currents can be 
detected by any standard wireless detector. 
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For this reason, “ plain-aerial’’ spark trans- 
mitters are prohibited. 

It is easy to understand the reason for the 
double wave radiation previously mentioned. 
Consider the pendulums once again. When a 
force is applied to one from the other there is a 
tendency to accelerate the driven one; likewise 
there is an equal tendency to de-celerate the driver. 
Hence during the period of energy transfer both 
pendulums oscillate at different frequencies ; 
one faster and the other slower than their individual 
natural periods. 

As we have seen, that which was once the driver 
becomes ultimately the driven, and therefore 
it follows that both of them during different intervals 
of time move at rates slightly different to their 
natural rates. ' 

In the same manner tuned electrical oscillation 
circuits will function. 

(A demonstration was then given with the apparatus 
shown in the photograph, Fig. 8.) 

I will now come to modern methods of increasing 
the efficiency of spark transmitters. 

You will no doubt appreciate that loose coupling 
involves enormous wastage of energy in the spark 
gap of the closed circuit, a wastage which becomes 
more pronounced if a large inductance is inserted 
in the aerial for increasing its wavelength, since, 
as I have already pointed out, such inductance 
reduces the radiating qualities of the aerial. 

This would not be so material if we could insure 
that after the energy had been transferred from the 
closed circuit, no re-transfer could take place. 

To accomplish this necessitates an automatic 
opening of the closed circuit at a moment when 
it has imparted its power to the aerial system. 

It is interesting to see at what speed this opening 
of the circuit must function. 

Supposing we adjust the coupling to such a 
close value that the closed circuit imparts its 
energy to the aerial in, say, five complete oscilla- 
tions. 

If the wavelength is to be 300 metres, then the 
time occupied for the transfer is 1/200,000th 
second. In order that fhe aerial circuits shall 
not transfer back again, the incandescent gases 
of the spark gap must be cleared away or 
*" quenched,” in which case the energy can only 
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be dissipated in radiation of waves and ohmic 
losses in the earth, etc. 

To obtain this quenching, many devices have 
been used and suggested, but time will not permit 
me to deal with these in detail. 


Out of the many, we have the comparatively 
simple air blast method, but this has not proved 
itself efficient except for high power stations 
employing long waves. 

With the use of long wavelengths the frequency 
comes down, so that if we take the figures I gave 
just now, but assume a wavelength of 10,000 
metres, the period required for quenching becomes 
1/6000th second (a more convenient time to deal 
with). 

The principal objection to this method is the 
extra plant necessary for the compressed air. 
Pressures to the order of 150 Ibs. to 250 Ibs. to the 
square inch being required, a motor of considerable 
size is necessary, and the cost of running and upkeep 
is a factor which would appear to have been the 
principal reason for the non-adoption of the 
apparatus on a commercial scale. 


Another method of quenching, due in the first 
instance, I believe, to Professor Fessenden, is 
the rotary spark gap, and this type, either in the 
synchronous or non-synchronous form, has been 
very extensively used. 

In this gap, we have a drum or disc with projecting 
teeth or spokes rotated rapidly between two or 
more pairs of fixed electrodes. 

The method of driving may conveniently be 
done by mounting the drum or disc on the shaft 
of the alternator supplving power to the closed 
circuit condenser, or a separate motor may be used, 
as in the case of the spark gap before you. 

With the general use of comparatively high 
frequency alternators giving from 250 to 500 
cycles per second, the number of spokes is usually 
the same as the number of poles on the machine, 
and the fixed electrodes are so arranged that a 
spark takes place once every half cycle, and at 
a time when the condenser voltage reaches its 
maximum. 

Providing the area of the spokes: is maintained 
small enough, the speed is high, the maximum 
working voltage low in comparison to n fixed 
discharger, and the oscillation frequency is relatively 
low, then what may be called a mechanical quench- 
ing will result. 

'The whole question turns on whether the sparking 
surfaces can be caused to separate sufliciently 
rapidly to completely open the circuit. directly 
the energy has been imparted to the aerial. 

Further, & design of the electrodes themselves 
which will create a pressure of air on the gap as 
they rotate will help matters considerably. 

With high power sets, ernploying large diameter 
dises, thus giving high peripheral speed, and the 
use of long wavelengths, good quenching can be 
obtained, but the reverse is the case with small 
powers and wavelengths less than 1,000 metres, 
and [ can prove this to you experimentally. 

(An erperiment was then conducted with a rotating 
spark gap.) 

The most interesting and efficient form of 
quenched spark gap was due to Professor Wien, 


of Germany, in 1906, and has been most widely 
used by the Telefunken Company, and Messrs. 
Siemens Bros., of Woolwich. 

That the Marconi Company here have now 
adopted it—in a slightly modified form—for their 
standard ship sets---may be considered by some as 
a further tribute to the genius of the inventor. 


In this device, the total energy of the closed 
circuit is distributed through a number of very 
short gaps in series, consisting of carefully paralleled 
surfaces of silver separated from one another by 
washers of mica 0:2 mm. in thickness. 

The energy of each spark is relatively small, 
and since it is surrounded by a large mass of metal 
which is capable of readily absorbing heat, the 
average resistance of the gap. when in a conductive 
condition is very high. 

There is still some difference of opinion as to the 
precise action of this spark gap. 

Leggett, in his recent work on the Quenched 
Spark System, quotes Fothergill and others as 
holding the view that the oscillating magnetic 
field set up reacts on the spark forcing it to the 
edge, where, owing to a deep groove being cut 
into the disc. it is extinguished owing to natural 
elongation. 

This explanation 
suflicient of itself. 

That à whirling movement of the ionised gases 
does take place seems probable, and this would 
be aecounted for if we assume the production 
of eddy currents in the discs themselves. 

Nevertheless, the material of which the sparking 
surface is composed is of considerable importance, 
silver being that which is used in practice. 

Sorne' years ago, I constructed a small quenched 
gap for myself for experimental transmissions, 
in which the dises were of an alloy of aluminium 
known as Fortalium. 

I have brought it here for your inspection and 
interest. 

This gap quenched quite satisfactorily when 
once it was carefully adjusted, but | found the 
surfaces were liable to fuse together after a time-- 
a defect not so noticeable with silver. 

The degree of coupling between the aerial and 
closed circuit affects the quenching enormously, 
and experience shows that a value of 18 per 
cent. to 20 per cent. is the best to use. The 
coupling percentage is reckoned as if an ordinary 
open spark gap was employed. 

If the coupling is too loose good quenching 
is not obtained, and if too tight, aerial reaction 
is established with consequent damping to that 
circuit. 

Apart from a wavemeter test it is ensy to tell 
if the coupling is too tight by the breaking up 
of the steadiness of the spark, and this can be 
distinctly heard. if one listens carefully. 

(€ demonstration of the quenched gap waa here 
given.) 

One advantage of the spark gap vou have now 
seen working is that it makes a low frequency 
alternating current arc almost impossible, and this 
valuable property was at once taken ndvantage of 
by the Telefunken Company, and enabled. then 
to employ high frequency alternators giving 200 
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or more cycles per second and a spark frequency of 
1,000 or more per second. 

Those of you who were experimenting in wireless 
telegraphy some years prior to the war, will probably 
recall the admiration one felt for that beautiful 
whistling note of the Nauenand Norddeich stations. 

Familiarity with modern notes, twangs, and 
ear-splitting howls associated with valve reception 
has rather dimmed our sense of appreciation of 
the high note spark transmitter. ; 

Another type of quenched spark gap which, 
however, was somewhat similar to the Telefunken 
in construction, was due to Dr. Lepel. It is claimed 
that the action of this gap is different, but as one 
of our members, Mr. G. G. Blake, has brought one 
of these, which he made himself, and has used for 
a very interesting purpose other than wireless 
teleyraphy, I will leave him to tell you about 
its performance later. 

I think now that I cannot do better than to 
give a few practical hints regarding the setting 
up of small power spark transmitters. 

With our power cut down to 10 watts, measured 
at the primary terminals of the induction coil 
or transformer, it is desirable that a high efliciency 
is obtained between tliis part of the plant and the 
aerial. Further, withthecommon wavelength allowed 
of 180 metres, corresponding to a frequency of 
1,666,666 cycles per second, the losses which 
can occur are considerable. 

The design of an eflicient spark gap for such 
frequencies is still open for experimental research, 
and I feel sure might form the basis of many in- 
teresting experiments and discoveries, 

An enormous amount of work has, of course, 
been done, but I think more with a view to the 
employment of high power and long waves than 
in the opposite direction. 

It is in this opposite direction that more know- 
ledge is required, and therefore on this account 
I have directed your attention this evening to the 
early wireless work which was all more or less 
associated with very short waves. 
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Let us consider the aerial circuit of a 180 metre 
transmitter. 

Some eleven years ago I advocated, through 
the columns of the Model Engineer and Electrician, 
the use of enamelled and stranded aerial wire. 
At that time no such wirewas marketed. I had some 
7/22 S.W.G. phosphor bronze wire enamelled by 
a well-known wire company, and found a very 
marked improvement in signals of 300 metre 
wavelength. 


Since that time this kind of wire has 
employed commercially and in the services. 

The earth connection is the most difficult pro- 
position for the average experimenter transmitting 
with short waves. The bathroom tap earth is prac- 
tically certain to be bad, and I would suggest that 
where the apparatus is installed in an upper room of 
a house, that a large portion of the outside wall 
be decorated with copper gauze or netting as a 
better alternative. 

] have found it detrimenta! to efliciency some- 
times to use two different or separate house 
“earths,” connected in parallel, and 1 think the 
experience of others on this point may be of value. 

All these matters affect the radiation efficiency 
of the aerial circuit, and thus the possibility of 
selectivity. 

(An experiment was here shown to illustrate the 
result obtained tf the aerial ie brought close to tron 
pipes or other material capable of absorbing electrical 
energy. A little bundle of tron wires was introduced 
into a tube, having four turns of thick cable wound 
over it and included in the secondary circuit. When 
the bundle of iron wire was inserted it choked down the 
current enormously, absorbing the energy which should 
otherwise have been radiated. ) 

In conclusion, I would like to make it clear 
to everyone that there is a vast amount more to 
be said on this subject, and I trust that some of 
you with experience of other aspects of it, such as 
continuous wave transmitters and receiving circuits, 
will assist us in our quest for knowledge. 


been 


The Production of Diathermy Currents* 


By G. G. Brake, A.M.I.E.E., A.Inst.P. 


R. CHILD has asked me to explain to 
M you the application of the quenched spark 

and hydrogen are in the production of 
diathermy currents for medical purposes. The 
apparatus employed is very similar to that used for 
wireless telegraphy, and a description may be of 
interest to those members of this Socicty who are 
not familiar with it. 

For many years hot air and radiant heat baths 
have been found to give great relief to pain in 
cases of arthritis, rheumatism, sciatica, ete., but 
the difliculty experienced with this form of treat- 
ment is, that the external temperature of the patient 
is raised above that of the internal organs, the 


* A contribution read at the Meeting of the Wircless Society of 
London. 


heat having drawn the blood towards the skin. 
This makes the internal organs somewhat anæmic. 
and the perspiration produced acts as a wet 
blanket and protects them against an increase 
of temperature. By the application of diathermy, 
fever is artificially produced and localised, and its 
intensity and duration controlled. 

When a patient holds two metal handles connected 
to a diathermy apparatus he first experiences a 
feeling of warmth, commencing in the wrists and 
gradually spreading up the arms, the blood is 
heated as it circulates along them and in a few 
minutes the whole body becomes heated, and a 
sensation is experienced similar to entering a 
hot house. The temperature may be raised to 
over 103° Fahrenheit. 
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The patient’s body takes the place of an ordinary 
heating unit, the heat is experienced in the wrists 
first, as they are the part having the smallest 
cross section and are the point of highest resistance. 

Thermometers introduced into animals, have 
proved that the increase of temperature is 
internal and greatest in the path between the 
electrodes. 

Certain organisms which thrive at normal 
blood-heat are very sensitive to a rise of temperature, 
and can be destroyed by diathermy. For instance, 
there is a micro-organism known as gonococus 
which causes very painful inflummation often in 
the knee-joint; this is readily destroved. 

Another method of heating the patient instead 
of connecting him by electrodes directly to the 
source of diathermy currents, is to give the treat- 
inent on a condensation couch, where the patient 
takes the place of one plate of a condenser and 
is separated from the other plate by a thin sheet 
of ebonite or other insulating material. 

There is another application of these currents 
known as cold-cautery, the temperature of the 
tissues and blood in the neighbourhood of maliguant 
growths is raised until they are coagulated and 
destroyed in situ, and where the application of 
heat from red-hot cautery instruments would 
simply burn the parts where contact was made, 
and the destruction would spread scarcely any 
distance below the tissues (as they are poor con- 
ductors of heat); the tissues conduct the diathermy 
current so that they become heated through and 
through and coagulated en masse right down to 
the region where the density of the current is 
insufficient to produce enough heat; the blood- 
vessels and lymphatics in the growth are sealed, 
and the chances of dissemination are greatly lessened. 
Cold cautery is also employed with success for 
the removal of warts, moles and other small growths. 

The following are the usual connections employed 
in the construction of diathermy apparatus :—- 


LEPO. TYPE GAP 


There are many different types of quenched 
spark in hydrogen employed by the various makers 
of diathermy apparatus. In my own set, which I 
constructed myself, I make use of the Lepel are, 
which, as Mr. Child has explained to you, takes 
place through a sheet of paper which is charred, 
producing hydrogen gus. 

(Here an experiment was shown with a paper 
spill to illustrate the production of hydrogen gas 
with the combustion of paper.) 

The exact amount of capacity and inductance 
does not seem to be very important so far as the 
thermal effects are concerned, but it is necessary 
to have the condenser very large in comparison 
with the amount of inductance. From my own 
machine I can obtain an output of 2-5 amps 
diathermy current. 

During the war I carried out some experiments 
with a view to the sterilisation of fraginenta of 


shrapnel or bullets tn silu. In many instances, 
as most of you probably know, provided that the 
foreign body was not septic, the surgeons left it 
in the patient without any harm resulting. It 
oecurred to me that it should be possible to raise 
the temperature of a foreign body (or bodies) while 
still. imbedded in the patient and cause it to 
sterilize itself, by merely placing the patient 
against an inductance through which C.W. oscilla- 
tions were surging. I remember seeing a demon- 
stration, I believe by Mr. Campbell Swinton, 
at the Royal Institution some years ago. He 
held a sheet of tin foil in this way in front of an 
inductance, and it just melted. 

It will melt equally well if the hand is placed 
between it and the inductance, and without 
raising the temperature of the hand. I carried out 
a number of experiments in this direction, and 
found that while it was easy to heat a comparatively 
large piece of metal, it was diflicult to get a field 
of sufficient intensity to heat smaller fragments. 

The inductance needs to be wound with large 
wire so that it can carry sufficient current, and yet 
it must be wound into the smallest possible space 
in order to concentrate the lines of force. After 
many experiments I was able to heat up fragments 
as small as a pea to past boiling point. 1 managed 
this, using a small water-cooled hydrogen arc 
taking 6 amps. or 220 volts., and by winding my 
inductance of copper strip Bd in. wide. This, 
of course, wasted a good deal of the energy, owing 
to its large self capacity, but it worked. 

Full of excitement at the result, I communicated 
with several surgeons about it, and they thought 
it would answer «quite well, but, and this is what 
spoilt it, to be of practical use, the shrapnel must 
be sterilized within an hour or even less of its 
entry into tlie patient, and à clumsy apparatus 
involving hydrogen arcs, ete., was out of the ques- 
tion at the front ; each soldier would have needed 
one in his waistcoat pocket ready in case of 
emergency, so ended my dream. 


DISCUSSION. 


The President (opening the 'discussion): As 
an item of history this little spark gap exhibited by 
Mr. Blake is previous to the Telefunken quenched 
gap. I think a good deal was done by Lepel, 
but his first intention was not to employ it as 
a spark gap since he first tried to make a receiver 
with it. He had a polished surface of metal 
pressing on & very thin piece of rubber against 
another piece of metal, and with these surfaces 
closed down very tight he thought it would act 
as a detector, but it did something more, he got 
a continuous hissing noise going on. This, then, 
was not only a detector, but a generator of oscilla- 
tions. He tried to develop this and got the Lepel 
rap. There is one point which I have always 
believed has something to do with the action of 
this spark gap. When you have two large parallel 
surfaces with a piece of paper practically enclosed 
between them, and you make a little spark occur 
between them, that spark is in a very small space, 
and therefore heats the surrounding air. The 
pressure must rise very high round the spark on 
account of the heat, but it cannot expund because 
the space is verv small. Now we know that a 
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high air pressure very enormously increases the 
resistance of & spark. and so tends to quench it: 
I think that has got a great deal to do with it 

Mr. P. R. Coursey : There is one little point 
that might be interesting. Mr. Childs referred to the 
loss that might occur when transmitting if two or 
perhaps more earth connections are used. An 
experience I had once on a small ship installation 
rather confirms this. The earth connection in 
this particular case was made with a lead sheathed 
V.I.R. cable. and we found that there was practically 
no aerial current. We could not get any aerial 
current until we cut away that earth connection 
and put in an ordinary plain cable without lead- 
sheathing. I was a little bit puzzled at first, but 
] came to the conclusion that the principal reason 
was that the earth connection we had was not only 
& direct one through the conductor of the cable, 
but also that there was a very considerable capacity 
between that conductor and the outer lead sheath 
which was touching metal work and bulkheads in 
places. Hence there was not only a direct earth con- 
nection, but a pretty good earth connection through 
the capacity as well, and these two were making 
a type of rejector circuit, since when we altered 
the wavelength we got the normal aerial current. 
Well, it seemed to me that effect might occur when 
using the earth connections of ordinary type, 
and it is therefore a point that might be attended 
to rather carefully. 

Mr. N. Faning : May I ask Mr. Child to kindly 
explain why vou get less energy at the low wave- 
length than you do at the larger one. I do not 


quite understand that, because it seems that you 


increase the inductance to get the larger wavelength, 
and so you would expect to increase the energy 
at that. Looking at the experiment you get a 
great deal less. 

Mr. C. F. Phillips : ] think we ought to thank 
Mr. Child for giving us a most interesting demon- 
stration. In these days of valves we are rather 
too prone to forget a lot of the earlier work, and 
if we forget all the earlier work it is not quite. so 
easy to understand how modern wireless takes 
effect. It is nearly all based on the old principles, 
the old spark coil and the first experiments, and 
they are important and very freely neglected. 
Those people who go into wireless in these days 
of valves often never think of an old spark trans- 
mitter. They are missing a tremendous lot. The 
only point I can touch upon, I think, is the question 
of aerials. Of course losses in aerials of short 
waves must obviously be very much greater than 
long waves, but I am talking of the type of aerial 
that we all use, but the losses which take place 
with improperly placed aerials on any wave are 
tremendous. I have been giving one or two 
demonstrations lately, and in nearly every place 
where I have been demonstrating I have been told 
that there is a beautiful aerial very high, very long, 
perhaps a little too long. but nevertheless a splendid 
aerial. In every case I find that the down lead 
is tacked down by theside of the house, or something 
of that sort is brought in through a wall through 
a little thin tube. In one case it was carefully 
tacked along the wall and brought down. Nobody 
realised how great the losses were. I had an 
instrument in this case which enabled me to measure 
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the capacity to earth. and I left things as they 
were in one case and demonstrated very effectively 
how to reduce the capacity of the aerial by 140 
micromicrofarads (0.00014  microfarads). Well 
it is worth reducing an aerial capacity by that 
amount. You are able to tune to much shorter 
waves; and when you come to think of 0.00014 
microfarads between aerial and earth it means 
a tremendous loss of signal strength. I really 
only got up, Mr. President, to thank Mr. Child 
for his interesting demonstration. 

Mr. H. J. Neill. 

I would like to make à suggestion which may 
seem rather fitting, in reference to what we have 
just heard, with regard to the cramming of modern 
experimenters with too much old “spark pap ` 
theory and letting them try to apply it to valve 


oscillating circuits. Well, it does not usually 
apply, and frankly it very rarely applies. 
The two cases are quite different. "Take the 


case of the spark transmitter; vou have, practically 
speaking, an initial displacement or charge on 
your condenser ; the gap breaks down and you have 
the system in free oscillation. The forms of the 
waves and currents depend on the values of con- 
stants of the system, as a matter of fact these are 
expressed by a «differential equation to which there 
are about ten possible forms of solution, about 
six of these are important. 

Well, that is not the case in valve transmission, 
vou have, it is true. two coupled circuits, but 
the conditions are not expressed by the same 
differential equation, but by the solution of this 
differential equation plus the solution of another 
similar equation giving the steady state. You 
have displacement effect and free oscillations of 
the system dying away, but the mam effect 1s a 
steady state in which the energy of the system 
is maintainedon alternatehalf waves by an impulse 
from the valve circuit. In other words it is like 
a pendulum being fed continuously with a series 
of unidirectional impulses. The result is sometimes 
akin to a sine wave. | 

A similar argument applies to receiving circuit 
couplings. You have the oscillating system fed 
all the time by the P.D's. received by the aerial. 
which may usually be regarded as à periodic 
function. 

Generally speaking I have found these experi- 
menters who went into theory realised this sort of 
thing, but that they all tried to apply the theory 
of spark to a valve oscillating circuit. and did not 
realise the different conditions of producing con- 
tinuous waves. With spark they produced damped 
waves, and invariably two damped waves, but you 
cannot apply this reasoning to C.W. I cannot 
go into details here of the difference between 
spark and valve work, but the conditions are not 
the same. 

Mr. Maurice Child (in reply): I was very 
pleased indeed to hear Mr. Coursey'sexperience with 
the earth connection on the ship. If that experience 
of his could happen on a ship installation how much 
more likely is it that similar effects will occur 
in installations in buildings. houses and flats, and 
so on. I am perfeetly satisfied myself, from ex- 
periments which 1| have carried out, that the 
average earth connection in a house, either to a 
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water or gas pipe,is bad. I do not say that you 
will not get satisfactory results with it while 
you are using it for reception purposes, especially 
for long waves, but for short wave work (anything 
much below 300 metres), I feel quite certain 
that with very few exceptions if you are upstairs 
or above ground level it will be very much better 
to use a Lodge counter capacity. 

À question was asked with regard to the energy 
of the two waves that we saw set up in the experi- 
ment. I did not quite get the meaning. What 
virtually happens is this: the closed circuit drives 
the secondary circuit and the frequency of the 
latter is higher than its natural period. Now, 
inasmuch as you get the energy from the closed 
circuit, we should expect tò get fairly strong 
oscillations on the higher frequency. Now, when 
the secondary circuit is in turn putting energy 
back into the closed circuit, it is oscillating at 
a lower frequency, and at the same time the 
energy is very rapidly damped out because of the 
absorption of the closed circuit. That is what 
we noticed on the arrangement of the circuit 
shown. I cannot see quite how it can be otherwise. 
Of course you must reinember that in this secondary 
circuit you have got a hot wire ammeter that has 
a resistance of 7 ohms.. so that a good deal of the 
secondary energy will not get back to the primary 
closed circuit. 


Mr. Phillips mentioned the subject of the aerial 
I fully endorse his remarks with regard to the 
tacking of an aerial lead-in to the wall. 

Another little point which wants a certain 
amount of attention is the free end of the aerial. 
It is not a good practice to bring that free end 
up to a building. The mast does not very much 
matter, because its actual capacity is very sinall 
unless you have a lot of stay wires up, but generally 
speaking it is & good plan to leave several feet 
between the free end of the aerial and its support. 
I think that is also a point for short-wave 
work. 

As to the question of valves versus spark. and 
spark versus valves, I was rather hoping that 
perhaps at some very near date we might have 
another lecture on this subject dealing with the 
question of C.W. I certainly do not think the 
subject is one that the Society ought to drop for 
some time to come, as it is à most important one, 
and when I was asked to come and discourse on 
this subject I felt that at any rate the proper 
thing to do was to go back a little and start with 
some of the older work and leave it to others, 
with more experience perhaps, to unfold their 
up-to-date knowledge on other matters such as 
reception and more modern C.W. transmission, 
l think that is all, and thank you very much for 
your attention. 


Short Wave Signals from America 


S stated in our last issue, the Transatlantic 

Tests, organised by the American. Radio 

Relay League. have caused great interest 
in America among members of the League. Their 
decision to send Mr. Paul F. Godley over here 
as their representative to ensure that the signals 
be picked up if it is at all possible to get them, 
is only further evidence of their determination to 
make the Tests successful 

It is generally believed in America that British 
amateurs have not suitable equipment for picking 
up their signals. 

In pre-war days when we were limited entirely 
to short wavelengths, British. radio amateurs 
carried out quite good fadio work, but since at 
the present time we have the licences for 1,000 
metres as well as 1580 metres, most of us use the 
longer wavelength. The result of this is in the 
main that few of us have had much experience in 
the reception of short wavelength signals, using 
modern amplifying apparatus. Jn designing and 
handling valve circuits, almost as much depends 
upon working experience as upon the type of equip- 
ment used. In this respect the American Amateur 
is better prepared to receive short wave signals 
than the average British radio experimenter. 
Whether or no this receiving equipment will prove 
better than ours remains to be scen. 

Mr. Godley arrived at Southampton in the 
early hours of Tuesday morning, November 22nd, 
and after the necessary customs formalities with 
regard to his wireless gear proceeded to London 


to discuss the arrangements made for him, and his 
proposed programme of operations. At the tine 
of writing, he is now engaged upon preliminary 
tests to investigate receiving conditions on this 
side of the Atlantic, before finally deciding upon 
the location to be adopted for his receiving station. 

In the main, the equipment that ho. will use 
consists of a standard amateur “ Regenerative " 
receiver and amplifier, and an Armstrong Nuper- 
sonic heterodyne apparatus. While of course the 
latter has greater amplifving qualities, his great 
ann ‘is to pick up the signals using as nearly 
standard American amateur equipment as possible 
—that is, a regenerative receiver with two or three 
valves. 

A word may be added here as to the differences 
between the usual American and British equip- 
ments used by amateurs. In America, receivers 
of the “ Regenerative " type are the most common, 
either used as single valve receivers, or in conjune- 
tion with one or two stages of low frequency 
amplification (note magnification). Tho term “ Re- 
generative”? receiver indicates an apparatus in 
which means are provided for“ regenerating” 
the signals, ac., the incoming signals are amplified 
by the valve, and the magnified oscillations are 
fed back again into the grid cirewt, 80 that the 
valve tends to generate continuous oscillations. 
A similar effect is of course obtained in ordinary 
reaction valve circuits—or autodyne circuits 
as commonly used in this country. Inthe American 
apparatus the plate circuit of the valve is tuned 
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to the wavelength of the incoming signals, usually 
by means of a variometer, the feed-back to the 
grid circuit occurring generally by reason of the 
inter-electrode capacity of the valve, and by stray 
capacities or magnetic couplings between the grid 
and plate circuits. 

Such a tuned plate circuit gives the maximum 
amplication that it is possible to secure with a 
single valve, since the plate circuit under these 
conditions offers a very high effective resistance 
to currents of the frequency to which it is tuned. 
Similar effects are, of course, also obtained with 
ordinary tuned plate circuits in which the tuning 
is effected by means of a variable condenser across 
a fixed inductance, but since the effective resistance 
of a parallel resonance circuit of this type is pro- 
portional to the ratio of the inductance to the 
capacity of the circuit, the effective resistance of 
a variometer tuned circuit should be somewhat 
higher than when a variable condenser is used. 
The amplification given by the valve will, therefore, 
also be slightly higher, but not much so if the tuning 
condenser in the other type is kept small. 

Control of the oscillating state of the valve in 
a regenerative receiver is effected mainly by 
varying the tuning of the plate circuit since the 
retroactive coupling is constant. 

The principles of the Armstrong super-heterodyne 
circuits have already been described in these 
columns*, and the reader is referred to that des- 
cription for further details. 

Attention may also be drawn to a speech made by 
Mr. Godley at the meeting of the Wireless Society 
of London, held on Wednesday, November 23rd, 
in which he outlined the work of the American 
Relay League, and his views about amateur wireless 
work in this and his own country. A report of 
the speech will be found on pages 574—576 of this 
issue, P. R. C. 


* See Wireless World, November 13th, 1920, pp. 581. 583. 
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Changes in French Time Signals 


Since November lth important changes have 
taken place in the time signals transmitted by the 
various French stations. Lyons (YN) now trans- 
mits rhythmic scientific signals (beats) at 0800; 
the international signals from Paris (FL) and beats 
formerly transmitted at 0055 and 1030 have been 
advanced by half an hour; the two series of beats 
transmitted by Paris (FL) at 2110 and at 2300 
have been replaced by a single transmission at 
2200; the non-musical beats at 2330, the only 
regular service which was still being sent from 
the old spark transmitter of the Eiffel Tower, 
has been suppressed; the French signals from 
Paris (FL) formerly transmitted at 2345 have been 
advanced by one hour. The only transmissions 
remaining unchanged are the French signals from 
Lyons (Y N) at 0900, and from Paris (FL) at 1045, 
and the beats from Bordeaux (LY) at 2000. The 
following is a table of these chances : 

08300 Lyons (YN) 15,500 CW. Rhythmic scienti- 
fic signals. 
French time 
signals. 
2,600 spark International 
time signals. 


0900 Lyons (YN) 15,500 C.W. 


0025 Paris — (FL) 
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1000 Paris (FL) 2,600spark Rhythmiescienti- 
fic signals. 
1045 Paris (FL) 2,600spark French time 
signals. 
2000 Bordeaux(LY) 23,450 C.W. Rhythmiescienti- 
` fic signals. 
2200 Paris (FL) 2,600spark Rhythmicscienti- 
fic signals. 
2245 Paris (FL) 2,600spark French time 


signals. 

The times of the first and three hundredth 
beats of the scientific signals are now given in 
Sidereal Time instead of Greenwich Mean Time. 

For each series of beats transmitted by Lyons, 
Paris or Bordeaux, the times of the first and oi 
the three hundredth beat are sent before the follow- 
ing signals from the same transmitter: the time 
of the beats from Lyons (YN) at 0800 before 
its French time signals at 0900. Those of the beats 
fron Paris (FL) at 1000 before its French time 
signals of 1045. Those of the beats from Paris 
(FL) at 2200 before its French time signals of 2245. 
Bordeaux (LY) having onlv one transmission of 
time signals a day, the times of its beats of each 
day are sent before its scienti fic rhythmic signals 
of the next day. Other details remain as prior 
to November 15th. 


Our Questions & Answers Section 


UR readers will notice that, with this issue 
C) Wirelcss World adopts a different style 

of printing from that to which we have 
hitherto been accustomed. The reason for this 
reduction in size of type is our inability to do 
justice to some sections of the Magazine owing to 
lack of space. The section which has contributed 
primarily to the necessity for this change is the 
Question and Answers Section. 

Recently we have re-introduced the practice, 
which was suspended for some time, of including 
the questions with the answers given. Space 
agam was the factor which necessitated the omission 
of the questions. 

In pointing out these things, we do so with the 
assurance that any suggestions we make which will 
simplify our work and tend to speed up the publica- 
tion of replies to questions, will receive the ready 
co-operation of our readers. 

Our suggestions, then, are as follows :— 

(1) That questions that can be answered 
through elementary wireless text books, which 
should be in the possession of every wireless 
experimenter, should not be referred to this 
section. 

(2) That readers should not take advantage 
of the offer that four questions will be dealt 
with at a time, execpt in cases of necessity. 
It sometimes appears that a reader wishes to 
have one serious question answered, and adds 
to this two or more questions of little 
importance. 

(3) That each separate question should be 
set out on a separate sheet of paper, and on 
one side of the paper onlv. 
lf readers will give attention to these little 

points we feel confident that it will be possible 
to add greatly to the value of this service by dealing 
more promptly with questions sent in. 
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Direct Wireless to Australia 


A GRATIFYING 


RESULT WITH VALVE 


APPARATUS 


The 


IRELESS Test Messages, prepared by an 
independent expert and transmitted in his 
presence, were sent direct to Australia on 


Sunday evening, the 20th November, from the 
Marconi Station at Carnarvon. 

Cablegrams since received by the Marconi Com- 
pany, announce the reception of the complete 
messages, on the first transmission, both at Sydney 
and Melbourne. 


Valves employed in the Test. 


The apparatus employed for this demonstration 
was a Marconi Valve Transmitter, seen in the 
illustration, composed of 56 valves. Aerial currents 
up to 350 amperes have been registered and, 
with certain additions, it is anticipated that 
an aerial current of 1,000 amperes may be 
obtained. : 

This transmitter is the most powerful of its kind 
in the world. 


Wireless Club Reports 


NOTE.— Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless 

Clubs and Societies. Such reports should be submitted without covering letter in the exact form in which they 

are to ap pear and as concise as possible, the Editor reserving the right to edit and curtail the re ports if necessary. 

The. Editor will be pleased to consider for publication papers of unusual or special interest 
read before Societies. 


Wireless Society of London. 

The 41st General Meeting of the Society was held 
on Wednesday, November 23rd, at 6 p.m., at the 
Institution of Electrical Engineers, the Chairman, 
Mr. Frank Hope-Jones, in the chair. After the 
minutes of the previous meeting had been read by 
the Secretary and confirmed by the meeting, the 
Chairman said :— 

Before I call upon the lecturer there is a little 
business to transact. In the first place, I must 
apologise on Dr. Erskine Murray's behalf for his 
absence through ill health, combined with great 
pressure.of official duties. Then I have to announce 
that there are three Societies who have applied for 
affiliation and the Committee has granted it in all 
cases :--The Cowes Wireless Societ y, Isle of Wight ; 
The Leeds Wireless Society and the Oldham Lyceum 
Wireless Society. There is one new member for 
ballot to-night, whose name you will find upon the 
seats, and those papers will be collected at the end 
of the meeting. 

I wish to remind you that this is the last meeting 
before the Annual General Meeting, always held. 
according to our Constitution, in the month of 
December. Our meetings, of course, now are 
uniformly on the fourth Wednesday of each month. 
The December meeting falls just after Christmas. 
At that meeting it is our duty to elect ofticers for 
the coming year and to elect members to replece 
those who are compulsorily retired. Now it will 
be the duty of: the Committee to put before you, 
by post, fully a fortnight before that meeting, in 
the notice calliug that meeting. their proposals for 
the following vacancies of the Ofticers of Com- 
mittee. I wish to remind you that our constitution 
is & democratic one and that we would like the 
general body of members themselves to suggest. 
candidates for eleetion on the Committee. It is 
opportune that I should remind you of this now 
hocause any such proposals must be put in writing 
and handed to the Secretary in good time before 
that notice comes out, a fortnight before the 
December meeting. In order to enable you to 
make some suggestions, I should give you now the 
Committee’s proposals for the personnel of the 
Society for the coming year. 

Il think I should announce, first of all, that in 
place of our President, who has served us so well. 
we have been fortunate in securing the promise of 
Admiral Sir Henry Jackson, F.R.S.. ete.. who will 
become our President for the following year, for 
election by you. (Applause.) Of course, Dr. 
Erskine Murray becomes a past President, and as 
such we retain his services on the Committce as a 
Vice-President. We have asked Major Basil 
Binyon, formerly Vice - Chairman, to become 
Acting Vice-President. He will remain in that 
capacity with Mr. Klein. The Committee have 
asked me to remain as Chairman. ( d pplause.) 
These are only the suggestions of vour Committee 
for you to vary in any way you liks, providing 


vour suggestions are put in writing in time for 
the Secretary to transmit them to other members 
for their consideration before the Annual 
General Meeting in December. As Vice-Chairman, 
the Committee propose in place of Major Basil 
Binvon, who becomes a Vice-President, Mr. Maurice 
Child. Mr. Child, I would remind you, is the one 
member of your Committee who has retired bv 
rotation, und we retain his services by asking him 
to become Vice-Chairman. Mr. G. P. Mair will 
remain in the same capacity, and with regard to 
the @ommittee, we have two vacancies, one to 
replace Mr. Maurice Child, as previously explained, 
and one who neither you or the Committee have 
filled. ‘There has been a vacancy on the Committee. 
With respect to these two vacancies on the Com- 
mittee, your Committee have two to propose, and 
they are. Mr. Phillips and Mr. Rupert Carpenter. 
These matters are your own affair and it is for 
you to avail yourselves of your privileges. 

I have to inform you that we have a distinguished 
visitor here to-night, a very welcome one, Mr. P. F. 
Godley, of the American Radio Relay League, who 
arrived in this country from the States yesterday. 
He. as you know, is over here officially, for the well 
known Society which concerns itself mostly in the 
organisation of transmissions on the other side of 
the Atlantic, and he is over here in order to see 
if he cannot hear his friends across the Atlantic, 
where we have so far failed to do so. I hope the 
time will permit of him telling us of the aims and 
objects of his Society and what he has come to do 
on this side, 

I have nothing more to say now except that as 
many of us desire to go to the Society of Arts 
after this meeting, where our former President and 
our permanent Past President is Chairman this 
year for Professor Fleming’s Lecture, we are anxious 
to get through our business quickly, so without 
further words I will call on Mr. Leslie Miller to give 
us his paper on ** Loose Contact Thermal Telephone 
veccivers." (Applause). 

(For full report of this paper and discussion see 
next issue of Turke WIRELESS WORLD). 

At the conclusion of the discussion the Chairman 
said: I shall be very glad if Mr. P. F. Godley will 
be good enough to give us a few words on the many 
subjects which are of mutual interest to us on both 
sides of the Atlantic. (Loudandcontinuedapplause). 
Mr. P. F. Godley. 

I am pleased to be with you this evening, but 
I want to warn you that vou will find that 1 am 
by no means a distinguished visitor, although I 
feel 1 am quite a welcome one. 1 want to take 
advantage of this opportunity to thank the 
members of the organisation whom I have met for 
the very kind co-operation that they have offered 
to me. Perhaps some of you havenot heard whatmy 
aims are, and may be, that vou would be glad to 
listen to them. Briefly, to begin with, I might 
outline how this visit has come about. Last vear, 
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as perhaps you will remember, an attempt was 
made on the part of some American amateurs to 
communicate with their cousins, as they speak of 
those in Britain, and as the preparations were 
hurried, we thought that they did not stand the 
chance of getting across that we might have stood 
otherwise. I presume it is rather difficult for 
British amateurs to realise the great enthusiasm 
which is displayed in America for amateur radio 
work. There are at present a quarter of a million 
people who actually operate some kind of radio 
equipment, and as a result of that, we have managed 
with quite a little jockeying to put ourselves in a 
position where we get almost anything we ask for. 
If it were not for the fact that some very dis- 
tinguished members of the Post Office Organisation 
ure present. it might be that I should speak a little 
more plainly on tlie subject then I do under the 
circumstances, 

Mr. E. H. Shaughnessy. 

] should like vou to say exactly what you feel. 
T should like to warn you that we are very hard- 
skinned in the Post Office.  (.4 pplause.) 

Mr. P. F. Godley. 

I have already been warned. 

At least the amateur radio in America is a real 
wonderful thing, not only from the point of view 
of education, but from the point that it really knits 
us closer together than anything else of which we 
know. At the present time some of the largest 
orgauisations, the General Electric Company and 
the Westinghouse Company, are installing in our 
principal cities, broadcasting radiophone stations, 
and at this moment there are daily concerts : about 
every other day, gramophone concerts and operas, 
the artists performing before the microphone. 
Sundays, most anyone within range of one of these 
stations has the privilege of listening to a sermon 
from some of our best pastors in the country, 
together with the music by the choir, and an organ 
solo; aud that thing is only starting. The Radio 
Corporation is now proposing that a suitable tele- 
phone installation be installed in the House of 
Parliament in Washington. so that the country 
may listen in to any debates of importance and 
any speeches by the President, and they will 
become available to anyone, regardless of their 
location. It does not seem at all unreasonable to 
helieve that within the next two or three years this 
may come about, and you can realise what a wonder- 
ful impetus it will give to amateur radio work in 
America. 

My visit here at this time is concerned. with the 
Radio League work. The American Radio League 
numbers about 15,000 men, all of whom have 
transmitters of some type, spark, C.W., or tele- 
phony. These men have banded themselves into 
a relay organisation. They have laid out in definite 
form certain traflic routes and branches to the 
main traffic routes, and messages of a strictly 
personal nature are broadcasted across the country 
any time of the night. One can get them at 5 or 6 
in the morning. and often hear many people who 
have been at it all night. Of course, they cannot 
do it every night in the week, but they do it some 
nights. These relay routes enable the transmission 
of personal messages from coast to eoust, and from 
the Canadian border to the Mexican border. The 
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Canadians, too.are taking part in this work. and there 
are some amateur Canadian stations which operate 
over very large distances. Another thing which 
will possibly be of interest and which may be sur- 
prising to you, is that the amateur station of 1 kW. 
and 25 per cent. efticiency between the input and 
the antenna is in communication every night 
during the cooler weather with points up to 700 
and B00 miles distant without any difficulty, 
principally all over the land, and it is quite frequent 
that stations on the Pacific coast communicate 
directly with stations on the Atlantic coast. The 
principal difticulty there is the interference. With 
some 15,000 or 20,000 transmitters, you can imagine 
what the conditions are like, so that the average 
distances over which communication is carried on 
may then more likely be some 300 or 400 miles, and 
after 10 p.m. at night communication over larger 
distances takes place. The local communication 
all takes place prior to 10 p.m., subsequent to 10 
p.m. is the time allotted for long distance work. 

In the preliminary tests which were carried out 
last month with a view to selecting those stations 
best fitted to take part in the Transatlantie experi- 
ments, we had one station located in Georgia, 
using three vacuum tubes, who was reported very 
loud at a distance of 2,450 miles. We have 
another station in Chicago, with 1 kW. input, 500 
eveles spark, who has been reported as having been 
got in Bordeaux, France. Another station in a 
small town (I have forgotten the name of it at the 
moment) in New Mexico, very close to the Mexican 
border and east of the Rocky Mountains, for five 
nights in succession, operated a 4 ohm telegraph 
sender in my station, which is 15 miles west of 
New York City, all of this work being done on 
inputs below 1 kW. Several radio men whom I 
have met since reaching England have rather been 
inclined to smile at our optimism in hoping to be 
able to hear signals on this side; these three 
estimates which I have given you will give some 
indication us to why we are optimistic. We should 
really like to be able to get several stations, and I 
shall be very glad if we do. Your Honourable 
Chairman, I fear, impressed you with the fact that 
we have a feeling that in having sent a man over 
here we will get signals. We sincerely hope so. 
We do not think we can show vou how to do it, 
but we want you to ret the proper idea. We have 
admiration for the accomplishments which English- 
men are responsible for und J feel sure that there 
is no one of us in America who feels that we can 
tell you anything about how to do it. All we hope 
is to create an interest in the subject. 

As to the attitude of your Post Office Depart- 
ment, it is a deplorable one. | fully appreciate, 
I believe, their attitude in the matter, and I do not 
know that I can say I blame them particularly, 
but I do at least hope that a time will come when 
amateur radio will be viewed in Europe in the same 
light as it is now viewed in. America, 

It has oceurred to me, in talking with several of 
your men, that it would be a great deal better for 
you if you could be allowed to operate, or rather 
if you chose to operate, as far as you are now 
allowed to do. on a shorter wavelength, rather than 
on those wavelengths in the vicinity now considered 
useful by your Post Office Departinent and by the 
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Navy and by your Air Ministry. If we in America 
were given our choice between 150 metres and 
1,000, without any hesitation we should choose 180 
metres, for the reason that when one uses small 
power one has far greater hopes of being able to 
travel greater distances on shorter wavelengths 
than on higher wavelengths. 

I happened to be talking the matter over with 
Mr. Coursey and Mr. Phillips this afternoon, and 
1 pointed out that the efficiency of the antenna of 
the New Brunswick Station of the Radio Corpora- 
tion is a little under 4 per cent, whereas the efficiency 
of many of our amateur antennas as radiated will 
run as high as 60 to 65 per cent. The radiation 
at the New Brunswick station at the present time 
is something like 600 amperes, the antenna resistance 
is 4 ohm, you have a total of 180.000 watts in the 
antenna, but only 4 per cent of that is radiated. 
We figured it out this afternoon that that would 
be 7.2 kW. Let us estimate that we have an 
amateur station with say 6/10ths kW. in the antenna 
with an etliciency of 60 per cent, you have quite a 
considerable amount of power radiated, something 
like 0.36 kW., which is quite comparable with the 
7 kW. actually radiated by the 300 kW. Marconi 
station. We try to keep our antenna efficiency 
high, and are very pleased to be able to communicate 
over large distances. 

Thank you very kindly. (Loud and continucd 
applause.) 

The Chairman. 

Gentlemen, ] have to announce that the candidate 
for ballot, Mr. Clarence S. Goode, has been duly 
elected to membership. The meeting is now closed. 

The meeting adjourned at 7.20 p.m. 


Wireless and Experimental Association. 

(Affiliated with the Wireless Socicty of London.) 

At the meeting of the Wireless and Experimental 
Association at Peckham, on Noveinber 9th, the 
Secretary gave a few practical hints on the erection 
of wireless masts, emphasising the general suitability 
and availability of straight grained two inch by 
two inch deal or pine. Nicely planed and with the 
sharp edges removed and given three coats of 
good paint, such a pole with proper staying with 
No. 20 bronze wire would withstand any gale wc 
are likely to get in England, or at least in the neigh- 
bourhood of London, and might be thrust 50 feet 
up into the ether and still look workmanlike. 

One of the members reported receiving the new 
American station at Arlington. 

A letter was read from another member, Mr. 
Sam Middleton, of old telegraph repute, promising 
a complete set of coils for the Club’s installation. 

Discussion arose on the question of the provision 
of battery power for the Club’s set, and Messrs. 
Mitchell, of Rye Lane, offered a loan at any time 
required at most advantageous terms, and the 
offer was accepted with a vote of thanks. 

Not alone pure wireless matters occupy the at- 
tention of the members of the Wireless and Ex- 
perimental Association, as is indicated by their 
title, and it was quite in accordance with tbe fitness 
of things that they were treated, on October 26th, 
to a digest of Sir W. A. Tilden's paper on 
* Chemical Discovery and Invention in the 20th 
Century." 
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A member, Mr. Arthur H. Bird, essaved the 
difiicult task of summarising the illustrations 
original, and he ably acquitted himself. of the 
task. 

Mr. Kloots continued his lecture on A.C. trans- 
former design. 

At the meeting of the Wireless and Experimental 
Association. at the Central Hall, Peckham, on 
Wednesday, November 16th, Messrs. Bird and 
Newson, imcmbers, demonstrated the use of the 
Redwood Viscometer. As use of oil plays a part 
in air experimental work, the exposition of the 
apparatus was well received. For the benefit 
of the elementary members the use of headgear 
receivers of various resistances as well as telephone 
transformers was fully explained by the Secretary. 
who also gave a description, with sketches of the 
covering of fine wires with silk and cotton. It 
is hoped to arrange a Saturday visit to a wire 
insulating works in the near future. The Chairman, 
Mr. Knight, extended for one week the competition 
for the best description of a transmitting circuit 
shown on the board, and Mr. Voigt discoursed on 
various diagrams of capacity reaction circuits, 
A short question as to whether, with a three-plate 
condenser, if the middle plate changed its relative 
position to the other two the capacity was altered, 
was also dealt with by Mr. Voigt. 

Hon. Secretary, Mr. G. Sutton, 
18, Melford Road, S.E.22. 


Sheffield and District Wireless Society. 
(Affiliated with the Wireless Society of London.) 


A meeting of the above Society was held on 
October 21st, at the Department of Applied 
Science, The University, George Square, Shetheld. 
Professor Crapper, the Socicty’s new President, 
was in the chair. A very interesting and valuable 
lecture was given by Mr. C. Handford, B.Met., 
on ''Comparative Amplification.” 

The paper first dealt with the relative advantages 
of High and Low Frequency Amplification, and 
then went on to deal with the various circuits 
employed for H.F. amplification, showing how 
they were all developed from one fundamental 
idea, and to what extent this relationship was 
retained in the evolved circuits. 

The lecture was well illustrated by lantern 
slides showing the circuits’ arrangement for 
obtaining the various results. A lively discussion 
followed. and a hearty vote of thanks was awarded 
to Mr. Handford for his careful research work 
necessary to verify his results. 

Leicestershire Radio Society. 

(Affiliated with the Wireless Society of London.) 

A General Meeting of the Society was held on 
October 10th, at headquarters, the Vaughan 
College, Mr. C. T. Atkinson, President, in the chair. 

Amongst the business items were two admissions 
and nominations for election of officers for 1922. 
'The President announced that the first of informal 
meetings arranged two wceks after each general 
meeting would occur on November 24th. 

The lecturer for the evening was E. Masters, Esq., 
whose lecture, entitled *“ The Modern Electron 
Theory," aroused very keen interest. Although 
this subject. was rather technical and deeply involved 
it proved engrossing, and elicited many questions 
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which Mr. Masters most ably answered. The 
lecture was dealt with very straightforwardly, 
which proved the lecturer’s complete grasp of the 
subject, and many who attended departed en- 
lightened on matters hitherto difficult to fathom. 

A very hearty vote of thanks was accorded to Mr. 
Masters, who suitably replied. 

The next meeting was informal, and waa passed 
by experiments and Morse practice. 

A General Meeting was held on November 7th, 
at headquarters, the President being in the chair. 

Two further gentlemen were admitted to the 
Society. The lecturer this evening was Mr. A. E. 
Ball, whose subject, ' Some Experiences with 
Inductances and "Transformers," came rather as 
an agreeable surprise, because Mr. Ball dealt with 
the construction. of these in several forms as in 
personal experiments. Many interesting points 
were raised, and a lengthy discussion followed. 

The President afterwards proposed a very 
hearty vote of thanks to Mr. Ball, and thanking 
him for the kind description of his own particular 
apparatus, closed the meeting at 9.30 p.m. 

'The next informal meeting occurred on November 
2]st, but as the new year is approaching, those 
present discussed suggestions to hand regarding 
lectures to be arranged. 

'Those interested in the Societv should communi- 
cate with the Hon. Secretary, Mr. Jos. W. Pallett, 
24, Glenfield Road. Leicester. 


North Middlesex Wireless Club. 

(A fpliated with the Wireless Society of London.) 

Hon. Secretary, Mr. E. M. Savage, '' Nithsdale,” 
Eversley Park Road, Winchmore Hill, N.21. 

The 79th meeting was held at Shaftesbury Hall, 
Bowes Park, on Wednesday, November 16th. 
The chair was taken by the Secretary, who called 
attention to the new loading unit made bv Mr. 
W. A. Saville, for the Club. This consists of 
a number of basket coils enabling the Club’s 
receiving set to be loaded up from 600 to 30,000 
metres. Mr. Savage then called on Mr. F. Hilton 
to give his lecture on “ The C.G.S. System of 
Units." 

Mr. Hilton then explained at length how the 
need arose for having all units used in inathematical 
calculations co-related, and explained by means 
of formule how the system now in use had been 
built up. He showed how the fundamental units 
of length, mass, and the time formed the basis 
on which all mathematical units rested. He also 
explained how the electrical units were derived. 
At the close of his lecture, a vote of thanks was 
moved by Mr. Dixon, and carried in the usual 
way. 

The new loading coils mentioned above were then 
connected to the receiving set, and very satisfactory 
results obtained. 


Leeds and District Amateur Wireless Society. 
(Affil:ated with the Wireless Society of London.) 
Hon. Secretary, Mr. D. E. Pettigrew, 37, Mex- 

borough Avenue, Chapeltown Road, Leeds. 

The first Annual General Meeting was held on 
October 7th, at the Leeds University, Mr. G. P. 
Kendall, B.Se., being in the chair. The Chairman 
called upon the Hon. Treasurer (Mr. R. E. Timins) 
to read the statement of accounts for the past 


being greatly in excess of that anticipated. 


session. Mr. Timms informed the ineeting of 
the Society's financial position, and stated that 
the accounts would be available for inspection at 
the conclusion of the meeting. The Hon. 
Treasurer's report and balance sheet were accepted 
unanimously. | 

The following gentlemen were elected officers 
for the new session 1921-22. President, Professor 
HR. Whiddington, M.A., D.Sc.; Vice-Presidents, 
Mr. J. E. Tindall, B.A., B.Sc., Mr. G. P. Kendall, 
B.Sc., Capt. F. A. Whitaker, R.E., and Mr. A. M. 
Bage; Hon. Secretary, Mr. S. Kniveton; Hon. 
Treasurer, Mr. R. E. Timms; Committee, Messrs. 
Cooper, Hall, Croysdale, Whittle, Holliday, Yardley 
and Stead. 

The Chairman announced that accommodation 
for the ensuing vear had been secured at the Leeds 
University, Dept. of Geology. Arrangements were 
drafted out for holding an exhibition of apparatus 
and demonstration of wireless telephony at an 
early date. After the enrolment of five new 
members the proceedings terminated, Attendance 
was good. 

The “ Exhibition of Apparatus and Demonstra- 
tion of Wireless Telephony " was held at the 
Headquarters, on Saturday, November 5th. The 
display, ete., was open to the public, the attendance 
'The 
wireless telephone demonstration was conducted 
by Messrs. Yardley and Whitaker. Mr. Yardley 
transmitted music, both chin and instrumental, 
from his originally designed two-valve transmitter 
2LB on 1,000 metres at 10 watts. The speech, 
etc., was received at the exhibition on a temporary 
aerial, and rendered audible to the audience by 
apparatus assembled by Mr. Whitaker, which in- 
cluded & four-valve set, comprising three H.F. 
transformer coupled amplifying valves and one 
rectifier—ES 4 valves being used -with numerous 
pairs of Brown's telephones in parallel, "Taking 
into consideration the interference due to A.C. 
mains, tramways static, and the usual hubbub 
of an exhibition, the demonstration was highly 
successful, and Messrs. Yardley and Whitaker 
are to be congratulated for having done some 
really wonderful work, underextreme disadvantages. 
The exhibitors of apparatus were Messrs. Baye, 
Kendall, Holliday, Whitaker, Yardley, Hall, 
The British Wireless Supply Co., The North Eastern 
Instrument Co., and Pettigrew. The apparatus 
displayed was for the main part entirely home made, 
and together with the manufactured gear, formed 
such a large collection of apparatus, that it would 
be entirely impossible to give an adequate descrip- 
tion in ths limited space. 

A General Meeting was held on November 11th, 
G. P. Kendall, Esq., being in the chair. The 
resignations of Mr. J. E. Tindall (Vice-President) 
and Mr. S. Kniveton (Hon. Secretary) having been 
tendered recently, on account of pressure of work, 
were brought before the meeting. The resigna- 
tions were accepted with regret. Mr. D. E. 
Pettigrew was elected Hon. Secretary. Fifteen 
new members were enrolled, bringing the membership 
of the Society close upon seventy. The meeting 
then broke up into two sections. a paper on “ The 
Electron Theory ” being read to the primary section 
by the Hon. Secretary, and Mr. Bago spoke on 
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Radio topics in general to the secondary section. 
The meeting terminated at 9.30 p.m. 

In future Morse classes are to be held at each 
meeting, under the supervision of Messrs. Fryer, 
Cockroft and O'Donohue. Names of members 
desiring to join these classes should be given to 
any of the abovo instructors, or to the Hon. Secre- 
tary. The Society meets at the Headquarters 
on the second and fourth Fridays of the month 
at 7 p.m. As a result of a Committee meeting. 
the membership has been extended to ladies 
(British subjects), and all persons desirous of joining 
the Society, or requiring information concerning 
the Society. are requested to communicate with 
the Hon. Secretary. 


The Radio Society of South Africa. 
(Affiliated. with the Wireless Society of London.) 
Cape Provincial Branch. 

On Friday, September 30th, Professor A. Ogg 
presided over the Annual Meeting of the above 
Society in the engineering lecture room University 
Buildings, Cape Town, at which there was a good 
attendance of members. The financial statement 
showed a credit balance of about £24. 

The attendance at the regular monthly meeting 
averages forty. In addition to practical work 


and the exhibition of some interesting films, 


the following lectures were delivered :—'^ Wireless 
Telephony and Telegraphy," by Messrs. Bridge 
and Rogers; * The Postmaster-Generals," by 
Mr. H. E. Penrose; ''The Measurement of Ex- 
tremely Small Distances," by Prof. L. Simons ; 
“ Construction of Amateur Apparatus,” by Messrs. 
H. E. Penrose, J. S. Streeter and L. B. Bridge; 
“ How Radio Signals are Propagated and Received,” 
by Mr. H. E. Penrose; " The Thermionic Valve,” 
and “ Wireless Aircraft," by Mr. Poyntz: “ Ele- 
mentary Principles of Wave Motion.“ by Prof. 
A. Ogg. 

The membership roll now stands at 87, and that 
of the Durban Branch, over 40. 

A hearty vote of thanks was accorded Mr. H. E. 
Penrose for the yeoman work he had done for the 
Society since its inception. The election of 
officers for the ensuing year resulted as follows :- - 
Chairman, Prof. A. Ogg; Vice-Chairman, Messrs. 
W. H. Perrow and H. P. Trainor; Treasurer, 
Mr. G. W. Heugh ; Secretary, Mr. G. H. J. Sadler ; 
Committee, Messrs. A. Copenhagen, A. Freeman, 
G. H. Grey, J. Levyns, J. Milne, A. Speight and 
J. N. Streeter. 

All communications in connection with the 
Radio Society of South Africa should be addressed 
to the Secretary, P.O. Box 43, Simon's Town. 


The Radio Scientific Society. 
(Affiliated with the Wireless Society of London.) 
At a meeting held at the Society’s Rooms, 
November 2nd, 1921, Mr. Boullen took the chair. 

After the transaction of the usual business, 
Mr. Halliwell was called upon to give his paper 
on “The Mushroom Valve.” 

In the course of his remarks he pointed out 
the special features of this new valve. 

After an interesting discussion on the various 
points put forward by the lecturer, a valve was 
shown in operation, and was responsible for much 


THE WIRELESS WORLD 


expression of surprise by those present on its 
extraordinary properties. 

A very pleasant evening closed with a hearty 
vote of thanks to the lecturer for his paper. 

An Ordinary Meeting of this Society was held on 
Wednesday, November 16th, 1921, at 61, High 
Street, Manchester, Mr. G. G. Boullen in the chair. 

After the usual business, à new member was 
elected, and a paper read, and experiments carried 
out by Mr. E. Grocott on '' Relays for Wireless 
Purposes.” 

The lecturer explained in detail the following 
relays :—Post Office " B " type, Gulstadt, Gulstadt 
as modified by the Post Office, Weston Moving-coil, 
Bow type, and Brown telephone relay. 

He discussed the common difficulty in using 
relays to work other apparatus in conjunction with 
a wireless receiver and amplifier due to the certain 
steady current produced by a valve whether affected 
by signals or not, and offered as one solution 
the Gulstadt relay. 

In this relay the tongue is continuously vibrated 
by extra electro-magnetic means, and so prevented 
from taking up one bias or the other and remaining 
there. 

An arranged letter in the Baudót code was then 
received from an experimental station about 
20 miles away, and made visible by means of 
the Gulstadt relay, at the same time and connected 
to the same receiving apparatus was a pair of 
telephones, but no indication of the agreed signal 
was heard. 

Of course special apparatus was in use at tlie 
transmitting station. 

P'roof was given that it may be possible shortly 
to operate at the same time and on the same wave- 
length as ordinary Morse signals are being sent, 
the Baudot and other mutiplex printing systems 
without mutual interference. 

The lecture closed with a hearty vote of thanks 
to Mr. Grocott for his paper. 

Attention is called to the Hon. Secretary's address, 
viz., 16, Todd Street, Manchester. 


Bradford Wireless Society. 
(Affiliated with the Wireless Society of London.) 


A meeting was held on November 4th, at 7.45 p.m. 
The chair was taken by Mr. Ramshaw. 

The minutes of the previous meeting were read 
and accepted as correct. 

The Chairman then called upon Mr. N. Whiteley 
to deliver his lecture entitled, ‘* Wireless and the 
Mercantile Marine." An exceedingly interesting 
lecture it proved to be, Mr. Whitely began at the 
beginning of wireless in the Service, and explained 
bv means of splendidly made diagrams and lantern 
slides the various differences and advantages 
or otherwise of the different systems now in use. 

A hearty vote of thanks was passed. The lecturer 
is much to be thanked for the care and pains 
he has taken with preparing slides. 

Two new members were elected at the close of 
the meeting. 

A meeting was held in the Club-room at 7.45 p.m., 
on Friday, November 15th, with Mr. A Bever in 
the chair. After the minutes of the previous meet- 
ing had been read and passed, the Chairman 
called upon Mr. A. Liardet to give his lecture on 
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** Alternating Current." The lecturer dealt in an 

exceedingly able manner with this difficult subject, 

and illustrated his remarks with the requisite 

formule, etc., which he explained very simply. 
At the conclusion a hearty vote of thanks was 
assed to the lecturer. 

SPECIAL NOTE.—Arrangements are proceed- 
ing satisfactorily for the Exhibition which is to 
be held on January 27th and 28th next, at the 
Bradford Technical College, and it is hoped that 
all members will do their best to make it a success. 
Entry forms will be forwarded in due course. 

The Organising Secretary, Mr. N. Whiteley, 
8. Warrels Terrace, Bramley, Leeds, would be glad 
to hear from any apparatus manufacturers in- 
terested, and to supply the necessary particulars. 


Sussex Wireless Research Society. 

(A filiated with the Wireless Society of London.) 

Hon. Secretary. Mr. Edward Hughes, B.Sc., 
A.M.LE.E., The Technical College, Brighton. 

At a meeting of the above Society held at 
Cottesmore School, Hove, on November 16th, 
a lecture was given by the President, Capt. Hoghton, 
F.P.S.L., on ‘‘ The Valve as a Generator of Oscilla- 
tions.” The lecturer lucidly explained why and 
under what conditions a valve is capable of pro- 
ducing self-oscillation, and furthermore, why the 
oscillations are sustained. The applications of an 
oscillating valve for reception work was then 
dealt with, and various electro-magnetic and 
capacity methods of reaction were reviewed, 
both single and multi-valve circuits being considered. 
The question of re-radiation was touched upon, 
and the most effective methods for reducing it 
were discussed. At the end of the lecture, Capt. 
Hoghton discussed a number of questions raised 
by various members. 

This Society is particularly fortunate in having 
as its President such a capable exponent of wireless 
matters as Capt. Hoghton, and the members 
are extremely apprectative of the very free manner 
in which he imparts a knowledge gained from a 
long and studied experience of the problems of 
radiotelegraphy and telephony. 


The Stockport Wireless Society. 
( Affiliated with the Wireless Society of London.) 


Since our last report the Society has made good 
progress, meeting regularly every Wednesday and 
Friday evening. 

The course of lectures arranged for the winter 
months is being proceeded with, on November 9th, 
Mr. McLachlan giving a very able lecture on the 
incluction coil, explaining in a manner clear to all, 
the methods of winding, etc., and also demon- 
strating different spark discharges, their effect 
through vacuum tubes, etc., by means of apparatus 
of his own construction. 

On November 16th, another very active member, 
Mr. F. Gorton, delivered a very fine lecture on 
condensers, first explaining the theory, and by 
means of & very good analogy the charging and 
discharging of a condenser, afterwards explaining 
the functions of a condenser in wireless circuits. 

The meetings on Friday evenings are mainly 
for the purpose of Morse practice, in which the 
members are becoming quite efficient. 


e. 


Several members of the Society recently gave 
a very successful wireless demonstration at a 
function of one of the Sunday Schools of the 
town. 

The Society has been very unfortunate in losing 
the services of a very able and hard-working 
member in Mr. R. H. Jackson, the late Hon. 
Secretary, he having gone as an operator at sea. 

The Hon. Secretary is now Mr. F. Joule, of 
Mersey Chambers, King Street East, Stockport, 
from whom particulars may be had. 


Croydon Wireless and Physical Soclety. 

(Affiliated with the Wireless Society of London.) 

A meeting of the above Society was held at the 
Croydon Polytechnic, Croydon, on Saturday, 
November 5th, 1921, at which Dr. H. A. Eccles 
gave a most interesting lecture on “ The History 
of X-Rays,” accompanied by some excellent 
lantern slides, clearly demonstrating the progress 
of X-Rays during the past few years. 

The next meeting, which will be a General 
Annual Meeting, will take place at the Croydon 
Polytechnic, when the officers for the ensuing 
year will be elected. The lecture on this date will 
be a wireless subject, and all members, and intend- 
ing members, are especially requested to attend. 
The Secretary Mr. B. Clapp, Meadmoor, Brighton 
Road, Purley, will be pleased to receive applica- 
tions for membership. 


Cardiff and South Wales Wireless Society. 
( Affiliated with the Wireless Society of London.) 
The first General Meeting of the Winter Session 

was held at the new headquarters of the Society 

on Thursday, November 10th, 1921, when a goodly 

number of members were in attendance, Mr. A. 

Lawrence occupying the chair. 

The minutes of the previous meeting having 
been read and duly confirmed, the Chairman called 
upon Messrs. Moon and Proger to report the result 
of their interview with Commander J. R. Schofield, 
M.B.E.. R.N.V.R. (C) with reference to the 
generous invitation extended by him to the Society 
to make the South Wales Training College head. 
quarters. 

Commander J. R. Schofield has kindly consented 
to act as President for the coming year, and has 
unreservedly placed at the disposal of the Society 
the modern and extensive equipment of the College, 
comprising Marconi Quenched Spark and Valve 
Apparatus. 

Mr. J. G. Proger moved that the Society's 
appreciation. of the President's very generous 
offer be placed on record, which proposal was heartily 
acclaimed by all present. 

Mr. W. E. Gorves then proposed that the Society 
make application to the P.M.G. for a transmitting 
permit (the intention being subject to the powers 
that be) to broadcast musie and items of purely 
local and Society (S.W.W.) interest periodically 
for the benefit and encouragement of district 
amateurs, of whom there are a considerable number. 
Capt. W. Harwood Moon seconded this proposal, 
and it was carried unanimously. 

At the next.meeting at the South Wales and West 
of England Wireless Training College, Ltd., 
Market Buildings, 5t. Mary Street, Cardiff, there 
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will be an exhibition of members’ apparatus, to 
which all are cordially invited. 

Hon. Secretary, Mr. P. O’Sullivan, 16, Adams- 
down Square, Cardiff, who will be pleased to receive 
enquiries from amateurs desirous of joining the 
Society, and will forward full particulars of member- 
ship on request. 


Brighton Radio Society. 

(A ffiliated with the Wireless Society of London.) 

A meeting of this Society was held on November 
10th, Mr. W. E. Dingle being in the chair. There 
was a very good attendance indeed. The question 
of applying to the P.M.G. for a transmitting licence 
was discussed at some length, and it was decided 
that the Secretary be instructed to write for the 
necessary forms of application forthwith. 

A buzzer practice class has been definitely 
fixed for Tuesdays and Fridays, at 7.30 p.m. 
until 8.30 p.m. Any members desiring practice 
upon these evenings are invited to attend. 

At the conclusion of the usual business a most 
interesting paper was read by Mr. W. Rogers, en- 
titled " A Home Made Short and Long Wave 
Single Valve Receiver.” 

It is desired that any gentlemen interested in 
the science should become members, and any 
prospective members are invited to visit the 
Club-room upon any meeting night. Meetings 
are held fortnightly on Thursdays, at 8 p.m. 

Any gentlemen interested are invited to com- 
municate with the Hon. Secretary, Mr. D. F. 
Underwood, 68, Southdown Avenue, Brighton, 
who will be pleased to furnish full particulars 
regarding membership, etc. 


Borough of Tynemouth Y.M.C.A. Amateur 
Wireless Society. 

( Affiliated with the Wireless Society of London.) 

Hon. Secretary, Mr. L. L. Sims, “ Eynesbury,” 
Cleveland Road, North Shields. 

At & well attended meeting held on Monday, 
October l7th, in the Y.M.C.A., North Shields, 
Mr. Geo. Littlefield lectured upon '' The Theory 
of the Thermionic Valve." 

The Chairman, Dr. J. A. Hislop, accorded a 
hearty welcome to the new members present. 

Mr. Littlefield then proceeded with his lecture, 
which proved to be a great help to all those present. 

At the end of the lecture a very lengthy dis- 
cussion took place. A hearty vote of thanks 
was given to the lecturer. 

At the last meeting of the Society, held on 
Monday, October 24th, a good evening was spent, 
when Mr. R. Willis, of Armstrong College, New- 
castle, gave a paper upon “ Accumulators." 

The chair was taken by the President of the 
Society, Mr. J. E. Burnett, there being an ex- 
cellent attendance. 

During the course of his paper, Mr. Willis dealt 
with the different parta of the accumulator, chemical 
action, etc., and finished by dealing very lucidly 
with their care and maintenance. 

A very hearty vote of thanks was accorded 
to the speaker by Dr. Hislop. 

Mr. Willis has kindly promised to give another 
paper later on in the session upon *' Generators," 
which is being eagerly looked forward to. 
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The Burton-on- Trent Wireless Club. 
(Affiliated with the Wireless Society of London.) 


Hon. Secretary, Mr. R. Rose, Belvedere Road, 
Burton-on-Trent. 

The Third Annual General Meeting was held at 
the Burton Daily Mail offices on November 3rd. 
1921, when Mr. A. Chapman presided. The Secre- 
tary submitted the balance sheet, which showed 
that the Club had a substantial balance in hand. 
The following officers were elected :— President, 
Colonel J. Gretton, M.P.; Vice-Presidents, Dr. 
A. L. Sternand, Mr. A. Chapman; Committee, 
Messrs. T. W. Parkin. W. L. Butt, F. V. A. Smith, 
A. J. Selby, L. G. A. Sims; Hon. Librarian, Mr. W. 
L. Butt. Mr. Rose intimated his desire to retire 
from the post of Secretary owing to other engage- 
ments. Mr. A. J. Selby was elected in Mr. Hose's 
place. 

A letter was read from the Halifax Wireless 
Club, stating that the American Government 
had announced that it would broadcast news by 
wireless telephony. A British. Commission had 
also been appointed with Mr. Churchill as Secretary. 
The Halifax Club asked, was it not possible to 
inake a joint application to the Commission asking 
for the inauguration of a similar news service 
in England. Stations have beenerected at Croydon, 
Didsbury, and Renfrew, which could be utilised 
for that purpose. 

It was décided to support the proposal, and suggest. 
that the Halifax Club get into touch with the Lon- 
don Wireless Society, in order that more weight 
might be given such an application. 

A letter was read from Mr. M. H. B. Mash, the 
Burton Librarian, intimating that quite a number 
of books dealing with wireless, were available 
at the library, and that privilege tickets would 
be issued, which would prove beneficial. Thanks 
were accorded Mr. Mash. and the members decided 
to make full use of the facilities thus afforded 
them. 

A meeting of the above Club was held on 
November l7th, at the Club's headquarters, 
Burton Daily Mail oftice, Mr. T. W. Parkin, B.5c.. 
presiding. 

A letter was read from the Wireless Society 
of London asking for suggestions which could 
be reasonably carried out, and which would add 
to the usefulness of the Affiliation Scheme of 
Wireless Societies. There are now about 50 
clubs and societies affiliated with the London 
Wireless Society, including the Burton Wireless 
Club. It was proposed that the Burton Wireless 
Club make the suggestion that a lecturer from 
the Wireless Society of London be sent down 
once a year to each club affiliated. 

The Wireless Society of London 4lso wrote 
that the matter of special weekly transmissions 
of telephony on fixed wavelengths for the benefit 
of amateurs and experimenters had been engaging 
the close attention of the cómmittee, and the 
matter had been fully discussed between the G.P.O., 
Messrs. Marconi, ‘Ltd. (who kindly agreed to under- 
take the transmissions), and the committee of 
the Society, and it was expected that an announce. 
ment would shortly be made which would be 
satisfactory. 
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A lecture was given by Mr. A. J. Selby, on 
“Coils and  Coil-winding." He described the 
construction of many different types of tuning 
coils for wireless experiments, showing by actual 
demonstration the method of winding the coils. 

At the end of the lecture questions were asked 
and a general discussion followed. 

Mr. F. V. A. Smith proposed a vote of thanks 
to Mr. A. J. Selby for his very interesting and 
instructive lecture. This was seconded by Mr. 
L. G. A. Sims, and carried unanimously. 

At the next meeting of the Club Mr. L. G. A. 
Sims will lecture on “ Gas and Petrol Engines." 


The West London Wireless and Experimental 
Association. 


Hon. Secretary, Horace W. Cotton, 19, Bushey 
Road, Harlington, Middlesex. 

A very interesting meeting with a very good 
attendance, was held on November 3rd. ‘* Buzzer ” 
practice was taken by a large number of the mem- 
bers present. Mr. C. Hirst read a paper entitled 
" Induetances in Various Forms and their Mode of 
Construction." Members were able to clear up 
many small queries by putting questions to the 
lecturer. 

At the meeting held on November 10th, 
"listening in" was indulged in, and the junior 
members are becoming very interested in the 
mysteries of wireless. " Buzzer” practice was 
nlso taken advantage of, and Mr. F. E. Studt 
read a very interesting continuation of his previous 
paper. A ballot was taken for the most interesting 
paper read during October, and the result was 
in favour of Mr. R. Cole's paper, “ Spark Trans- 
mitters." The President of the Association, 
Mr. G. Oxford, then handed the prize to the 
successful member. 

At the meeting held on November 17th. the 
Committee. decided that in the interests of the 
Association and its members that they would 
endeavour to arrange a syllabus for the session 
following the Annual General Meeting, and it 
is hoped to get out a very attractive programme, 

This will, of course, depend upon the members. 
and the Committee will be pleased to receive 
through the Hon. Secretary any suggestions they 
desire to put forward. 

'The Secretary will be pleased to answer any 
«queries as to qualification for membership, ete., etc. 


Nottingham and District Radio Experimental 
Association. 


An Extraordinary General Meeting of the 
Nottingham and District. Wireless Society took 
place on Thursday, November 10th, at the 
Mechanic's Hull. The object of tho meeting 
was the reorganisation of the Society, which had 
fallen very flat during the summer season. All 
offices falling vacant, the following were elected :- — 
Vice-Presidents, Mr. Lancelot Allen, Mr. F. Robin- 
son; Chairman, Mr. J. H. Gill ; Vice-Chairmen, 
Messrs. A. N. Ley and J.Thornton; Hon. Secretary, 
Mr. H. R. Carter (re-elected); Asst. Secretary. 
Mr. D. F. Robinson; Treasurer, Mr. M. Allan. It. 
was decided that this should constitute the working 
Committee, which should hold its meetings between 
the weekly meetings of the Association, to arrange 


lectures, and any other business within their power. 

The first resolution passed was that the Society 
should be re-named, and termed The Radio 
Experimental Association (Nottingham and Dis- 
trict). 

Room No. 75 was booked at the Mechanic’s 
Hall every Thursday, the meetings commencing 
at 7.30 prompt, buzzer practice taking place 
until about 8 o'clock, and then a lecture or 
demonstration, and to terminate with a discussion 
and questions for the consideration of the Coin- 
mittee. 

It was evident that success depended largely 
upon new members. 

It is sincerely hoped that all interested will give 
their support to an association that will further 
their interest in wireless matters. 

The last meeting had been advertised in the 
local papers for November 17th, and in consequence, 
ubout twelve prospective members came, making 
a total attendance of about twenty. 

The meeting opened with 30 minutes buzzer 
practice. Mr. J. Thornton was then called upon 
to give his lecture on “ The History of Wireless." 
Although this subject is a very difficult one to 
make interesting, without giving a string of dates 
or going deeply into the theory, Mr. Thornton 
struck the happy medium, and gave a very interest- 
ing and instructive lecture. 

A vote of thanks was proposed both to Mr. 
Thornton and the Chairman, Mr. J. H. Gill, which 
was heartily accorded, all those present appreciating 
the efforts made by the two gentlemen to make 
the first meeting of the re-organised Association 
a success. 

All persons interested are asked to apply to the 
Hon. Secretary, Mr. H. R. Cater, 22, Cranmer 
Street, Nottingham, when all information will 
be willingly supplied. 


Kensington Wireless Society. 


Headquarters, 2, Penywern Road, Earl’s Court, 
S.W.5. 

Hon. Secretary and Treasurer, J. H. Reeves, 
M.B.E. 

Meeting, November 3rd.— Lecture and demon- 
stration, '' Wireless Reception," by Capt. W. R. 
Tingey. Starting from an elementary reception 
circuit: the lecturer showed how this could bo 
developed into a very sensitive and selective one. 
Throughout, each point raised was illustrated 
by actual reception of external signals, all of 
which ** came off " exceptionally well, ending with 
loud signals from YN on a small frame aerial. 

Meeting, November l5th.—Lecture and demon- 
stration, " Recording by Means of a Dictaphone,” 
by Mr. J. H. Reeves. The lecturer first showed 
the methods of reproduction, illustrating by records 
taken previously of Paris, Poldhu, Leafield, and 
high speed automatic. At 21.30 Poldhu was re- 
corded and reproduced through a two-valve note 
amplifier and a loud speaker. 

Further meetings : --- December Ist, Exhibition 
of home-made apparatus; December 20th, 
“The Measurement of Aerial Constants,” by 
Mr. L. G. Bolton. Measurements will be made 
of the Society’s aerial chief constants. 
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Plymouth Wireless and Scientific Society. 


An Ordinary Meeting of the above Society was 
held on Wednesday, October 26th. Several mem- 
bers brought apparatus with which a four-valve 
set was fixed up. With a home-made loud speaker 
signals were audible all over the room. 

The first Annual General Meeting was held 
on Wednesday, November 2nd. The suggestions 
of the Committee for the rules were brought 
before the members, and after one or two amend- 
ments and additions had been made, were passed. 
The appointment of the temporary Committee, 
which had been made a fortnight before, was 
confirmed. It was decided to fix the fees of 
the Society at 7s. 6d. per year. The rules of the 
Society are to be printed, and every member 
is to be supplied with a copy. 

It is felt that there are still some amateurs 
in Plymouth and district who are still “ unattached.” 
A copy of the rules and any other information 
will be gladly furnished to them by the Hon. 
Secretary, Mr. G. H. Lock, 9, Ryder Road, Stoke, 
Devonport. 

At the meeting held on November 9th. a very 
interesting and instructive lecture was given by 
Mr. L. J. Voss on the subject of ‘‘ Hard and Soft 
Valves." Having dealt with the essential points 
of difference between the two classes, the lecturer 
devoted most of his time to a consideration of the 
soft valve. The Fleming, the Round C, the R 2a 
and the R.M.R. valves were described. The lecturer 
had been fortunate enough to have been able. 
during the war, to experiment with the Round 
valve, and made those present rather envious 
by relating some of its remarkable characteristics. 
He has also experimented recently with the R 2a 
tvpe, and has accomplished with it some note. 
worthy achievements The lecture concluded with 
a most. useful description of the general characteris- 
tic curves of the * hard" and “soft” types, 
and several highly interesting circuits. 

Full particulars of the Society may be obtained 
. from the Hon. Secretary, Mr. G. H. Lock, 9, Ryder 
Road, Devonport. 


Working Men’s College Wireless Club. 


On Founders’ day we held our first demonstration 
in public. Mr. W. R. H. Tingey kindly arranged 
to have music sent from his works at Hammersmith, 
and personally superintended its reception at the 
College on his own instruments. The music 
was received quite distinctly, but was at times 
somewhat marred by the interpolation of loud 
Morse signals from an unfriendly naval station. 
After the demonstration, Mr. Tingey. kindly con- 
sented to become a Vice-President of the Club. 

A collection of transmitting and receiving 
apparatus was also on view in the Club-room, 
many of them being the work of members. 

An X-ray exhibition, another of our * stunts.’ 
proved a great attraction, the room being thronged 
with visitors during the whole of the evening. 
X-ray photographs were taken, and various 
articles inspected with the aid of the screen, in- 
cluding the heart, the action of which could be 
seen quite clearly. 

Attention is drawn to the fact that Mr. Philip 
R. Coursey, B.Sc., A.M.LE.E., is giving two 
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lectures at the College on December Ist and 8th, 
the subjects being ‘‘ Continuous Wave Telegraphy ” 
and ''Wireless Telephony " respectively. These 
lectures are open to the publie, and all will be 
welcome. 

Hon. Secretary, Mr. W. F. Matt, c/o Working 
Men's College, London, N.W.1. 


The South London Wireless and Scientific 
Club. 


The above Society has now been formed, and 
is receiving very good support from South London 
amateurs. Meetings are held on Mondays and 
Wednesdays at 7.30 p.m. at St. John's Institute 
Larcom Street, Walworth Road, S.E.17. 

Intending members should apply there at 
stated times, or to the Hon. Secretary, Rene 
Stowe, 178, Walworth Road, S.E.17., who will 
be pleased to give the necessary particulars. 


Merchant Taylors' School Wireless and 
Scientific Society. 

Secretary, Mr. A. R. Ogston, Merchant Taylors” 
School, Charterhouse Square, E.C.1. 

On November lst the Secretary gave a verv 
interesting lantern lecture on “t The History and 
Developments of Wireless Telegraphy." Many 
lantern slides were very kindly lent by Messrs. 
Marconi Wireless Telegraph Co., Ltd. 

The lecturer at first pointed out that there 
was really no discoverer of Wireless Telegraphy : 
Prof. Hertz, it is true, proved the existence of the 
waves to which his name is given, but it was 
Senator Guglielmo Marconi who was the inventor 
of practical Wireless Telegraphy. The lecturer 
then described, with the help of numerous slides, 
the first methods of producing ether waves and 
their detection by means of the coherer or crystal. 
Slide diagrams of Hertzian waves to scalewith heat, 
light and X-rays were shown and their similarities 
pointed out. 

The lecturer went on to describe  Marconi's 
first successful attempts to transmit wireless 
signals across the Atlantic and his apparatus. 
A series of slides then followed dealing with ship 
sets, together with a very interesting photograph 
of a North Atlantic communication chart, which 
was duly explained. 

The lecture was concluded by showing several 
slides of the Marconi High Power Stations; the 
huge control switch board at Carnarvon being 
particularly interesting. A vote of thanks was 
accorded the lecturer, and the proceedings ended. 


Cambridge and District Wireless Society. 


Hon. Secretary, Camden House, Park Terrace, 
Cambridge. 

A meeting of the above Society was held on 
Wednesday, November 9th, at 7.30 p.m., at the 
Lecture Room of the Photographic Society, Ram 
Yard. Mr. Farren was in the chair. 

At the beginning of the meeting the Secretary 
made some announcements which concerned 
wireless telegraphy in general, t.e., that the Dutch 
telephony station had been blown down, and that 
there is to be no further Thursday Dutch Concert. 
ete. The Chairman then called upon Mr. Hanley 
(C.U.W.S.) to deliver a paper on “ Interference." 
Mr. Hanley complied, and dealt in a very able 
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fashion with interfdrence, both from atmospherics 
and from jamming by other stations. He described 
16 cireuits for the elimination of interference 
which cannot here be inserted. At the close of 
the lecture Mr. Butterfield proposed a hearty vote 
of thanks to the lecturer. and this was carried 
in the usual manner. 

The subject was next declared open for discussion, 
and the lecturer answered the many questions 
that were fired upon him. 

The meeting was next declared infonnal. A 
set was then rigged up with instruments supplied 


by meinbers of the Club who have promised to 


supply these instruments for every meeting. thus 
a set is to be maintained for every meeting. 
Redhill. 

As there appear to be a number of wireless 
amateurs in and uround this town, a proposal has 
been put forward to form a Club. Will any 
gentleman interested communicate with the under- 
signed: Mr. F. Howell, c/o the Secretary, Redhill 
Y.M.C.A. 

Blackburn (Y.M.C.A.) Wireless Club. 

On Frday, October 7th, the Club held their 
first annual meeting, when officers for the coming 
year were appointed. 

A good number of new members have made 
their presence felt by falling in with the older 
members in their eagerness to get some knowledge 
of Radio work. 

Classes for Morse hæve been arranged for Monday 
and Wednesday, and already the members are 
making good progress. It was decided to have 
a small weekly subscription to defray expenses. 
The meeting then closed with tea and cakes pro- 
vided by the Secretary. 

On Friday, October 14th, the Club had a most 
interesting night with Mr. Whiteside and his 
short-wave tuner, used in conjunction with the 
experimental valve panel described in the Septem- 
ber 17th Wireless World. Signals were boosted 
up on the Club's three-valve L.F. amplifier. 

Nhips came in very clearly, also telephony. 

The meeting broke up after all had partaken of 
supper, and a vote of thanks was passed to Mr. 
Whiteside for the way in which he explained his 
tuner and its uses. 

The weekly meeting takes place in the Y.M.C.A. 
every Friday evening at 7.30. 

Hon. Secretary, Mr. J. Whittaker, Y.M.C.A., 
Blackburn. 

The East London Radio Society. 

The third meeting of the Society was held on 
October 8th at the King George's Hall, East India 
Dock Road, Poplar, E.14, the Society's head- 
quarters. 

The Rev. W. H. Lax has very kindly offered 
us one of the numerous rooms in this building 
in addition to a substantial sum of money to enable 
the Society to get going. 

Mr. J. Horace Bowden, M.1.E.E., M.I.Mech.E., 
has expressed his willingness to act as President, 
while tlie Rev. W. H. Lax has accepted the oftice 
of Vice-President. 

Under the able direction of the Assistant Secretary, 
Mr. J. F. Huines, the aerial was erected just prior 
to the meeting, and this enabled a demonstration 
to be given with a five-valve set. 


The results obtained were of a highly satisfactory 
nature, and altogether an interesting afternoon 
was spent by the members. Meetings have been 
arranged to take place twice weekly, Thursdays 
4 p.m., and Saturdays, 3 p.m. 

Residents in Poplar and the neighbouring 
boroughs interested in wireless are heartily wel. 
comed, and should communicate with the Hon. 
Secretary, Mr. W. G. Claxton, 29, Zetland Street, 
St. Leonard's Road, Poplar, E.14. 

Wireless Society for Middlesbrough. 

It is proposed to form & Wireless Society in 
Middlesbrough. A meeting room has been secured 
und permission to erect an aerial. 

As there must be a number of wireless enthusiasts 
in this district, will those interested in the matter 
in the formation of a new Society please write 
or call. 

Mr. H. M. Mayfield, 141, Albert Road, Middles. 
brough, or Cleveland Hood, Nunthorpe, S.O., Yorks. 


Dewsbury and District. 


Mr. S. S. Davies, 36, Crackenedge Lane, Dewsburv, 
will be pleased to hear irom any amateurs in the 
district who are interested in the formation oí 
an amateur Wireless Club. 


Newbury. 
(New Society Formed.) 

At a meeting of wireless amateurs on October 
17th, a Societ y was formed for Newbury and District, 
and a Committee elected. As amateurs in this 
town have for a long time past felt the need 
of a Society, it is expected that there will shortly 
be quite a large list of members. 

Will all those interested kindly communicate 
with the Hon. Secretary, Mr. F. G. Leader, Bank 
House Chambers, Newbury, Berks. 


The Wireless Society of London. 

The Committee of this Society recently asked all 
affiliated. societies. - now. over 50 in numnber—to 
offer suggestions on the present affiliation scheme. 
A number of Societies and Clubs have responded, 
and many useful suggestions have been. brought 
forward. The Committee of the Wireless Society 
ef London have appointed a Sub-Committee to 
vo carefully into the suggestions with a view to 
giving effect to them where practicable, and also 
to arrange the programme of the forthcoming 
Conference of Affiliated Wireless Societies. Arrange- 
ments will be communicated. to those concerned 
in due course. It is expected that the Conference 
will take place in London in January. 


Further Prizes for Transatlantic Tests. 


H.P.R. Wireless, Ltd.. cive the following details 
of their Prize offer: An H.P.R. Universal Tuner, 
400-30,000 metres, value £25. Prize conditional 
on some piece of their apparatus being used by 
the Winner. 

The International Electrical Trading Com- 
bine, offer a Concertone Magnephone to the 
winner. This prize is to be awarded at the 
diseretion of the judges and carries no other 


conditions. 
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Questions and Answers" 


NOTE.—This section of the magazine is placed at the disposal of all readers who wish to receive advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules.—(1) Each question should be numbered and written on a separate 
sheet on one side of the paper only. (2) Queries should be clear and concise. (3) Before sending 
tn their questions readers are advised to search recent numbers to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) All queries must 
be accompanted by the full name and address of the sender, which is for reference, not for publication. Queries 
will be answered under the initials and town of the correspondent, or, if so desired, under a “ nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. (7) Four questions is the 


maximum which will be accepted at a time. 


M.F.C.W. (Malvern) asks (1) Which is the 
better of two given circuits. (2) If vulcanised fibre 
ts as good an insulator as ebonite. (3) If a vario- 
meter in the grid circuit is an improvement. (4) How 
to change quickly from one circuit of (1) above to 
the other. 

(1) and (4) (a) Is good for searching, and (b) 
for continuous reception after the station is heard. 
A switching arrangement is given in Fig. l. 

(2) It depends on the relative qualities. but it 
is probably quite good for receivers. 

(3) No, we do not think so. 


Fig. 1. 


E.W.C. (Lincoln).—Connect A to earth, B to 
the aerial, C to D, E to F, and G to A. 

B.C.G. (Woolwich) submits certain conclusions 
. which appear to follow from the article on self 
capacities in the June 11th issue for cur comment. 

The article in question is based on some 
assumptions, and whilst the actual results quoted 
are not very wide of the mark, this appears partly 
due to the fact that the writer has refrained from 
applying his methods to any but a few specially 
related cases. 

(1) The self capacity of a single layer coil is 
not inversely proportional to its turns. 

(2) and (3) The capacity of a multilayer coil of 
few layers (or part of a coil of many layers) is often 
greater than the capacity of the whole coil. 

(4) The whole subject is very complex and needs 
very difficult mathematics for even an approximate 
treatment. The greater part of the known facts 
are of experimental origin. 

A.S.O.M. (Bowes Park) asks (1) The best 
single valve circuit for general purposes. (2) If 
a circuit (Fig. 2) is suitable. (3) If the Hague 


— 


could be got on this set. (4) For a diagram of a 
3-valve L.F. amplifier for use with above. 

(1) and (2) The circuit sketched is not bad as 
it stands, but would be improved by the use of a 
telephone transformer— placed on the plate side 


li|- -- ---- 4| 
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Fig. 9. 


of the H.T. battery, the telephones as shown, 
6,000 ohms—if a transformer is used, 120 ohms. 
The set would be more manageable if the condenser 
across the reaction were omitted. A blocking 
condenser is required across the telephones or 
transformer primary. 

(3) Possible with very careful adjustment. 

(4) Sce Fig. 1, page 851 of the March 5th 
issue. We do not recommend more than two stages 
of L.F. amplification, but you can try a third, con- 
nected in the same way as the others, if you wish to. 

C.F.L. (Streatham Hill).—.(1) Effects of this 
nature are common, but generally hard to explain 
accurately. "The effect is due to a capacity in- 
troduced between the coil and the telephones, 
but it is not easy to explain how it works. 

(2) This js unusual, and may be due to insufficient 
voltage of the anode battery. 

(3) WLY is s.s. Suwanee. 

F.W.M. (Deptford) asks two questions relative 
to R.A.F. wircless operators. 

The possession of a P.M.G. certificate and the 
training given by most colleges will no doubt be 
very useful, but as most of the R.A.F. sets are now 
of valve type it is probable that the R.A.F. gives 
special training to all its operators. Write and 
ask the appropriate authorities. 

J.M. MCB. (Worcester) wishes to make a valve 
set, and asks re the single valve long range set recently 


* See note regarding this section, page 572. 
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given (1) Conditions for an extension of permit 
for the use of valves. (2) If 60 volta H.T. can be 
obtained by using a 50 volt 30 watt lamp in series 
on 100 volts mains, D.C., and if this supply would 
be suitable. (3) If 8,000 ohms telephones would be 
su*'table. (4) If the set would radiate badly. 

(1) Furnish a diagram for approval, and request 
necessary revision of license. 

(2) Valve will probably be O.K. on 100 volts 
especially if the grid potential is slightly adjusted 
to suit. The lainp will not drop voltage to 60 
owing to the small current taken by the anode 
of the valve. The supply will be O.K. if the 
commutator ripples are not too bad. It will 
probably be improved by a large condenser across 
the mains and a choke in each lead. 

(3) Yes. 

(4) Not very badly. 

W.B. (Northiam) asks (1) If a circuit sketched 
is suitable for a given range of wavelengths. (2) The 
inductance of certain coils. (3) If slab inductances 
could be used instead of single layers for two of these 
coils. (4) Which would give best results for the 
A.T.I., a coil with a slider, or one with tappings. 

(1) Quite. 

(2) Approximately as follows :—A, 15,000 mhys ; 
B, 8,000 mhys; and C, 1,300 mhys. 

(3) Yes, but for such & set we prefer the 
solenoids. 

(4) Immaterial. 

E.O. (Penarth) asks (1) The gauge of two 
samples of wire. (2) What they can be used for. 
(3) An issue describing the construction of a vario- 
meler. 

(1) Nos. 30 and 32. 

(2) Suitable for secondary circuit coils or re- 
actances. 

(3) The first issue for April, 1920. 

G.C P. (Brighton) asks how to arrange certain 
apparatus as a set, and if anything further is needed. 

We doubt if you will find a water potentiometer 
of much use, so show one of normal type in the 
diagram (Fig. 3). The connections of the water 
type if used will be on exactly the same lines. 


Fig. 3. 


G.V. (Whitby).—The Skinderviken microphone 
is simply a microphone, and not an amplifier in 
the sense that a valve is. We do not think you 
will be able to do any good by trying to embody 
one or more in an amplifier. Their purpose is 
analogous to the transmitter of a telephone. The 


current they are constructed to handle will probably 
be of the order of a few milliamps. 

H.C. (Bromley) sends a list af. apparatus which 
he proposes to buy, and asks (1) For our opinion 
of it. (2) Whether he could do better for the money. 
(3) The range of the set. (4) If satisfactory for 
C.W. and telephony. 

(1) and (2) The suggested components are quite 
good, and we do not think you could improve on 
them greatly. Other possible combinations would 
be just about as good. We do not recommend the 
purchase of a second-hand accumulator, however, 
unless you have a good deal of experience of them, 
as it is rather difficult for anyone without experi- 
ence to tell the difference between a good one and 
one which is nearly '' played out " and just '' done 
up" for sale. 

(3) This will depend on the capacity of the con- 
densers. The makers of the receiver will quote 
you suitable values and the corresponding ranges. 

(4) Yes. 

R.W.B. (Bromley) describes his crystal set and 
asks (1) If the connections are right. (2) What are 
the best instruments for an amateur to use. (3) What 
instrumente are required to receive concerts, etc. 
(4) Whether batteries are necessary with silicon or 
galena. 


(1) No, connect as in the diagram, Fig. 4. 


€ ——— 
— 
— 
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(2) This depends on such a variety of factors, 
such as the skill of the amateur and the length 
of his purse, that we really cannot say. ‘The gear 
you propose to use is capable of giving useful re- 
sults and is suitable for the beginner. 

(3) The above arrangement is suitable as it 
stands, but will not be very sensitive. For 
better results vou will have to use à valve set. 

(4) Not necessary, but will probably improve 
results. 

R.E.R. (Brighton) wishes to construct a receiver 
and asks (1) Dimensions for an A.T.I. (2) The 
best simple detector to make. (3) If an A.T.I. is 
essential. (4) The minimum height for an aerial, 

(1) Try 10" x 6”, wound with No. 22. 
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(2) A carborundum crystal; 
buy the crystal. 

(3) Not essential, but it improves results. 

(4) There is no rigid limit. For a crystal set 
it should be not less than 30-40 ft. 


J.A.C. (Newcastle) sends a diagram of a 2-valve 
receiver, and asks (1) For criticism, and (2) Whether 
at will be of any usc with a frame aerial. 

(1) O.K., but we should prefer a telephone 
transformer with a set of this type. 

(2) Resulta will only be verv poor with a frame, 
as you are not using H.F. amplification. Honey- 
comb coils can be used if desired, but the size 
will depend on the wavelength required which you 
do not specify. 

E.E.A.R. (Reading) sends a sketch and aska 
(1) If correct. (2) Winding for reactance. (3) 
Capacity of condensers. (4) Winding for an anode 
am pedance coil. 

(1) No. The telephones should be in series with 
the reaction coil, and not in parallel with it. 

(2) This depends on the wavelength range, and 
dimensions of the A.T.I., neither of which you 
state. 

(3) Grid condenser 0-0001 mfds. 
denser 0-002 mfds. 

(4) This coil should preferably be just a high 
resistance, of the order of 50.000 ohms. You may 
possibly get some results with a choke similar in 
type to the H.R. winding of a telephone trans- 
former, but they are not likely to be as good. 


* DOUBTFULS '' (St. Anne's). The position 
of the A. T.C. shown in your Fig. 1 is quite wrong 
for at least two reasons, which we will leave you to 
ergue further over. That shown in Fig. 2 is correct. 
The inductance arrangement of Fig. 1 is best, par- 
ticularly for short wavelengths. That of Fig. 2 
is not bad for long wavelengths, but is never as 
good as 1. 


R.T.N. (Petersfield) sends a sketch of a pro- 
posed recording arrangement, and asks (1) Whether 
at will work. (2) If we can suggest a better. (3) 
What sort of relay will be required. (4) How many 
ralres will be required. 

(1) (Sketch to be reproduced). This arrange- 
ment will be O.K. if you have a sufliciently sensitive 
relay. 

(2) See report of a recent meeting of the Wireless 
Society of London which appeared recently in the 
magazine, Several methods of recording are 
described. 

(3) The most sensitive electromagnetic relay 
available—say a P.O. relay wound to 10,000 ohms, 
or a Weston relay. 

(4) Two or three stages of L.F. amplification 
after rectification of fairly strong signals. 

G.H. (Rawtenstall) has a 3-ralve receiver which 
will not receive tele phony, although O.K. on C.W. 
He asks for advice. 

There does not appear to be anything the matter 
with the set. This result is almost certainly due 
to your trying to receive the telephony with the 
set oscillating. If you weaken the reaction 
coupling until you lose the heterodyne nete the set 
will be properly adjusted for telephony. 

* VALVES'' (Leacombe) asks (1) How to 
add a H.F. amplifier to a given ect. (2) Tf it will 


vou will have to 


Blocking con- 
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be possible to get the Dutch concerts in the North of 
England with this three-valve set. (3) If there «s 
any advantage in adding a variable condenser across 
the primaries of the transformers. 

(1) See Fig. 2 page 396, Sept. 17th issue. 

(2) Possible, but not very likely. 

(3) This depends on the type of transformer, 
etc. It will not be necessary in the circuit given 
except in the place shown. 


A.B. (Walthamstow) is troubled with a howl 
in an L.F. amplifier. He asks for advice. 

The symptoms are rather curious, and we are not 
very sure what is causing the howl. Try altering the 
position of the transformers with regard to each 
other, and if this does not improve matters, try 
enclosing them in iron boxes, with the smallest 
possible holes left for the introduction of the leads, 
Separate H.T. batteries should not be necessary 
with only two stages of amplification. 


J.C.M. (Wallasey) has a crystal set which will 
give siqnals on 600 ancetres on the '* stand-bi ” side 
and mone on the tune side. He asks (1) Why. 
(2) Range of set. (3) If he should get FL. (4) How 
to use the closed circuit coil as a reactance. 

(1) We can see no reason, unless the tuning 
condenser is quite unsuitable; capacity should be 
about 0-0005 míds. Probably there are no very 
strong signals to hear except on 600 ms. 

(2) About 2,000 metres. 

(3) No, increase the diameters of the coils to 
about twice the given values with the same number 
of turns. 

(4) This cannot be done on a crystal set. For 
connections with & valve set see various diagrams 
in these columns. 


C.L.B. (Bradford) asks (1) Whether he should 
get PCGG on a two-valve circuit (1 detector, 1 L.F. 
amplifying). (2) If not, why not. (3) Why certain tele- 
phone results are better on a house flex aertal than 
on an aerial of No. 12 wire. (4) If the efficiency 
of the No. 12 wire would be increased. by binding 
workshop flex or rope round il. 

(1) and (2) No, unlikely at the distance without 
two or three stages of H.F. amplification. 

(3) Probably due to the considerable H.F. resis- 
tance of the unstranded wire. But if you can get 
the carrier wave you should get the speech by 
weakening the reactance. 

(4) No. 

J.N. (London) sends a description of a single 
valve reaction set, and asks (1) Forcriticism. (2) For 
wavelength range. (3) If an iron tube sunk 5 or 6 
feet in the ground will do for the earth, instead of 
burying a plate. (4) If he will get PCGG. 

(1) All O.K. except that with only simple reel 
insulators for the aerial the insulation will not 
be very good in wet weather. 

(2) Probably 250 to 10,000 metres; impossible 
to say accurately without details of the coils. 

(3) Possible, but not so good as the plate. 

(4) Possible, but not likely with so small an 
aerial. 

-** KUMA '' (Oxford) sends particulars of a 
single valve set from which he expects better results 
than he is getting, and asks for advice, and (2) Asks 
how to make a 1,1 transformer for use with H.R. 
tele phones. 
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(1) There does not appear to be anything the 
matter with your set. The condenser between the 
filament battery and earth would be much better 
placed across the telephones. The value you find 
best for the grid condenser appears unusually 
high. The results obtained are quite good. The 
only reason why you do not get speech is that you 
let the set oscillate all the time. Weaken the 
reaction till you lose the carrier wave, vou will 
then get the speech. 

(2) No. 36 wire will he too thick for the purpose. 
You would get satisfactory results with about 
2 ozs. of No. 44 for each winding. 

** CODE "' (Blackpool) asis (1) For dimensions 
for the foils for 0-002 mfds. condenser, with mica 
dielectric. (2) Ditto for 0-005 mfds. (3) Ditto for 
a l mfd. condenser with photo plates as dielectric. 

(1) Wath an area of 10 ems. of overlap for each 
plate, four copper foils in all. 

(2). 9. 

(3) Assuming a thickness of 1 mm. for the glass 
and 100 sq. cms. overlap for each plate, you would 
require nearly 3,000 plates. For such a high 
capacity you should use a thinner dielectric. 

J.H.I. (Bloomsbury) asks (1) If he could qet 
the Haque on a frame aerial, crystal and three-valve 
resistance amplifier. (2) What wire to use to wind 
a pair of telephones to 5 ohms. resistance. (3) If 
honeycomb coils can be used for a crystal set. 
(4) If he could get Lyons or New Brunswick on the 
above set. 

(1! With careful work vou should be able to 
do so, using the crvstal to rectifv after three 
stages of H.F. amplitication. 

(2) Probably No. 34 or 36, but the results would 
not be very satisfactory. 

(3) Yes, but for crystal wavelengths they have 
no advantages and certain definite disadvantages. 

(4) Lyons, yes; New Brunswick, yes, with 
careful tuning. 

** AUSSIE '' (Colombo) asks if it is normal 
for a V24 valve to work best with a grid leak and 
only 12 volts on thc plate. (2) And queries the 
recommended X and 11 ozs. of No. 44 wire for the 
construction of qntervalve transformers on the ground 
of low resistance. 

(1) Very unusual, probably your condenser is 
very leaky. 

(2) The suggested winding. though on the low 
side, gives satisfactory results. The resistance 
usually comes out above the 2,000 ohms. you 
suggest. You can increase the windings up to 
ubout double the suggested amounts if you like 
without ill effects. 

C.J.W. (Scalloway) asks about a toy srt he 
is making. (1) If an 1" spark coil will suit. (2) 
The voltage to apply to it. (3) If a crustal detector 
and telephone will aive him a reception range of 
20 yards. (4) What will be the maximum range. 

(1) Yes. 

(2) We cannot sav without a knowledge of the 
windings, three lurge size dry cells of a total voltage 
of about 44 should be ample. 

(3) The suggested receiver is not at all good, 
though you might possibly get this range all right. 
We should prefer a coherer tor a set of this type. 

(4) Very difficult to say. Probably less than 
100 vards. 
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J.N.C. (Muswell Hill) has a set with an elec. 
trolytic detector which will not work; he asks (1) If 
the circuit is correct. (2) If the same circuit would 
work with a crystal. (3) Why signals are faint. 
(4) Lf it is a matter of tuning. 

(1) and (2) Circuit would not be correct in 
either case. Connect the detector in series with 
the potentiometer and the telephones, all across 
the variable condenser. 

(3) Because the circuit is incorrect. 

(1) No. 

N.J. (Liverpool) asks (1) For a diagram of 
a varioncter receiver. (2) If there is a wireless 
club 4n Liverpool. (3) If the Hague concerts can 
be heard so far North. 

(1) A variometer can be used with almost 
any receiver where a variation of inductance in 
& circuit is required. It is useless for us to give 
you a diagram without further knowledge of your 
requirements. 

(2) Liverpool 
Road, Liverpool. 

(3) Yes, but a very good set would be required, 
with at least three stages of H.F. amplification. 

J.B. (Whetstone) asks (1) Which 4s the best 
for an. A.T.I., a coil of large or one of small diameter. 
(2) Whether the wavelength of a coil is directly 
proportional to the number of turns. 

(1) It is almost immaterial, provided that 
neither the length is many times the breadth, or 
the breadth many times the length. Either of 
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: these extreme cases is bad. 


(2) No; provided that no other dimensions 
are altered, to double the wavelength to which a 
coil will tune any circuit, it is necessary to put 
rather more than four times as many turns of wire 
on the coil. 

H.C. (Bury).— Use the valve which is at present 
detecting as an amplifier ; you can do this without 
altering the connections. Put another valve 
in the circuit with its filament in parallel with the 
old valve. Put the primary of the intervalve 
transformer in the plate circuit of the old valve 
on the earth side of the reaction coil. Put the other 
winding to the grid of the added valve. Then 
connect up the plate circuit of the added valve 
exactly as the plate circuit of the old valve was 
arranged, to the same H.T. battery, but of course 
omitting a reaction coil. ` 

H.F. (Birmingham) asks if il is possible to 
take current from the house lighting system for a 
wireless set instead of making use of accumulators, 
of courae realising the necessity of cutting down the 
voltage. ; 

This depends chiefly on whether the supply 
is D.C. or A.C. If the latter, verv little good can 
be done with it, in spite of various freak circuits 
which are published from time to time purporting 
to do so. If D.C., it can generally be used, but 
sometimes gives trouble from parasitic noises 
when the generators are badly designed or main- 
tained. See various notes and articles on the sub- 
ject which have appeared from time to time. 

F.C.L. (Sutton) /as a set in which the run from 
the lead in to the instruments is about 90 ft. of stranded 
7/22 wire. Results are very poor on short ware- 
lengths. He asks for advice. 

We ure not surprised that the results are poor ; 
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if possible move the instruments. But if not, 
the only things that you can do are to keep the 
lead in as far as possible from the return to the 
earth, from lengths of metal, such as gas or water 
pipes, or from any bad dielectric such as damp 
wood. Also use much finer stranded wire than 
No. 22. High tension flex as you suggest will 
be all right, with the precautions given above. 

S.R. (Barcelona) asks various questions about 
a frame aerial. 

The frame will be suitable for use with a three 
or more valve ámplifier. It receives most strongly 
from directions in its plane, and not at all directions 
at right angles to it. Connect as in Fig. 5. 


Fig. 5. 


Your frame will tune to about 6,000 ms. Put the 
tappings at the 10th, 20th and 40th turns. 

E.E.H. (Croydon) asks the relative efficiencies 
of acrial of (a) No. 18 wire, after reasonable atmos- 
pheric oxidation (b) No. 18 enamelled (c) 12/22 
cable, each strand enamelled. (2) Percentage effici- 
encics of (a) a single wire aerial, and (b) aerial of 
same length and height with two wires spaced 6 ft. 
(3) With stranded enamelled wire should the outer 


ciuls be soldered together or left insulated. (4) Why. 
No figures are available; the values would vary 
considerably with different couuitions. Our per- 


sonal preference would suggest about the following, 
but the figures are in no ways guaranteed as 
accurate, 

(1) (a) 50, (6) 55, and (c) 100. 

(2) (a) 50, (6) 75. 

(3) Left insulated. 

(4) To minimise the risk of losses 
currents between the wires. 

F.R.W.S. (Dovercourt) asks (1) dimensions 
for a grid condenser. (2) Method of making a grid 
leak. (3) Dimensions for a single slide coil to tune 
to 3.000 metres. (4) Dimensions for reactions coil. 

(1) Try dielectric of glass, 1 millimetre thick. 
One foil on each side, area of overlapping portion 
about 10 square cms. 

(2) Rub in pencil lead between 2 terminals on 
an ebonite block until the best results are obtained. 

(3) 10" x 7", of No. 22. 

(4) 6” x 4", of No. 26 or 28. 

R.H.A. (High Hauxley) has a three-valve 
ain plifier which gave good signals till a fortnight ago, 
and now gives spark, no C.W., and very poor tele- 
phony. He asks (1) Why. (2) If H.R. tele phones 
can be damaged tf connections are known to be correct. 
(3) Approximate life of E.S. 2 valves. (4) If life 
(8 shortened by using higher plate voltages than 
those recommended by the makers. 


by local 
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(1) Difficult to say without examination. The 
windings seem O.K. Result is very likely due to 
damp, e.g., on the coil formers. Dry these. Also 
clean valve holders and as you have a megger try 
the I. R. between the contacts. Also try increasing 
the reaction coupling. Or get another valve and 
replace each of the old ones in turn, in case one 
may have deteriorated. 

(2) Coils may be burnt out or shorted. Try 
the resistance and the I.R. to the case. 

(3) Varies considerably. Average probably 
about 1,500 hours burning. 

(4) Yes, but as a rule not seriously unless the 
voltage is more than twice the rated value. 

* NEW READER "' (Hove) asks (1) For 
diagrams of a two-valve receiver. (2) Method of 
winding and calculating basket coils. (3) If the 
set described in Sept. 3rd issue is suitable for tele 
phony, or (4) Whether basket coils would be more 
efficient. 

(1) In the Sept. 3rd issue, Q. and A. column, 
there are three two-valve receiver diagrams, the 
best for telephony being that of Fig. 4, page 366. 

(2) Too long to answer here. See articles in 
issues for Oct. 16th and June 12th, 1920, which 
you can get from the publishers. 

(3) Yes. 

(4) Single layer coils are the most efficient for 
short waves, on which most telephony is received. 

D.H.C. (Wolverhampton) asks for a diagram 
of a three-valve set for telephony. 

You will get better results with telephony if 
the amplifier is used for H.F. instead of L.F. 
amplification. A good circuit is shown on page 
369, Sept. 3rd issue. This diagram shows a cou- 
denser for capacity reaction. If desired this can 
be omitted, and à magnetic reaction coil substituted. 
The fine wire coil of the loose coupler can be used 
for the reaction. Connect the grid and filament 
across the A.T.1. and primary of the loose coupler. 

** NOVICE "'' (Bristol) has a Mark III. tuner 
and a Mark I. aircraft receiver, and wishes to increase 
the wavelength ranges considcrably. 

An article in the March 5th and 19th issues 
showed how to increase the range of a Mark III. 
tuner. These sets cannot be made into useful 
20,000 metre sets. The best thing to do is to 
dismantle them and use the parts for meking up 
a good set. 


SHARE MARKET REPORT. 


Prices as we go to press, December 1st, are :— 


Marconi Ordinary... .. .. £1 10 O0 

st Preference 5. £l 10 O 

m Inter. Marine .. .. 16 9 

š Canadian Sar "ux 4 0 
Radio Corporation of America :— 

Preference .. .. .. ee 9 9 

Ordinary .. .. .. eo 10 O 
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WIRELESS |BIUIBINIDIEIPIT APPARATUS 


MANCHESTER DEPOT’ DEPTFORD 'ONDON. St LONDON RETAIL DEPÔT. 
4 CORPORATION STREET 19. HAND COURT, HIGH HOLBORN, WC. 


THE BURNDEPT ULTRA III RECEIVER 


SUPPLIED TO AIR MINISTRY—INDIA OFFICE (FOR USE ON H.R.H. PRINCE OF WALES 
TOUR) — GREENWICH OBSERVATORY — and various COLONIAL, Ete, GOVERNMENTS 


SOME POINTS OF SUPERIORITY 
OVER OTHER 3 & 4 Valve Receivers 


(1) The rectifying valve can be used alone or in conjunction with either 
the H.F. magnifier valve or L.F. amplifier valve, or both—This 
feature allows signals to be suitably magnified for comfortable 
reception according to original signal strength and economises valves 
and filament current. 

Each valve is furnished with a separate rheostat thus allowing valve 
to be operated at its most sensitive point. As all valves have different 
properties, this feature enables the best use to be made of the valve, 
so that signals can be thus received at maximum strength per valve. 
By suitable arrangement of the rheostats selectivity of signals can 
be much improved. 

The magnification of the third or note magnifying valve is obtained 
by intervalve transformer of finest manufacture—giving as much 
magnification as 2 valves used with resistance capacity coupling 


PRICE £25 and economising filament current and valves. 
High-Class Manufacture and Finish (Inside and Outside) Which Cannot Be Surpassed 
For further particulars see our New Price List post free on application. 


We are exhibiting at “ The Model Engineer " Exhibition, Stand 51, Royal Horticultural Hall 
(January 7th to 14th, 1922) 
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WESTON 
GALVANOMETER 


Model 375 Galvanometer 
is amoving coilinstrument 
with a uniformly divided 
scale 2:35 inches long. 
Its resistance is approxi- 
mately 29 ohms and the 
current required for a 
millimeter (1 scale division) 
deflection 1s 20-25 micro- 
amperes. 


WESTON ELECTRICAL INSTRUMENT CO, LTD. 
(8 Audrey House, Ely Place, Holborn, E.C. 


Telephone: HOLBORN 2029. 


STEVENSS AUCTION 
ROOMS, LIMITED 


WEEKLY SALE 
EVERY FRIDAY 


(On View THURSDAY AFTERNOON) 


WIRELESS GOODS 


SUITABLE LOTS FOR AMATEURS 


MARK III. TUNERS 
TERMINALS 
RECEIVING SETS - 


- WAVEMETERS 
EBONITE 


WIRE - Etec., Etc. 


38 King Street, 
COVENT GARDEN 
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Telegrams and Cables: “ PIVOTED, LONDON 


FOR RADIO PANELS 


CONDENSITE CELERON 


This material is waterproof, immune 
to atmospheric and climatic condi- 
tions, will not warp, has high 
surface and volume restivity, high di- 
electric strength, low specific gravity. 


Read this table of standard tests 


| WAVE | APPROX. | PHASE _ |DI-ELECTRIC 
FREQUENCY DIFFERENCE 


LENGTHS CONSTANT 
Cycles [ > 
Metres. eet al Degrees K 
373 804,000 2.0 4.7 
1,295 | 231,500 1.8 4.8 
3,067 97,800 1.8 4.9 


We supply this material in standard size sheets. 
Rods. tubes or any special component parts. 


Any further information will be 
sent you on enquiring from us. 


THE DIAMOND FIBRE CO., LTD., 
High Rd., South Tottenham, London, N.15 
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The “B Mark Ix" Receiver 
METHODS OF CONVERSION —-II. 


By Puiuir R. Coursey, B.Sc., F.Inst. P., A.M.L. E.E. 


indication was given of the ways in which the 

B Mark I* receiver could be converted into an 
instrument more useful for general amateur ex- 
perimental work than it is in its original form. 
Of these the second in particular makes a quite 
useful instrument, especially when the “ Rear” 
pattern of instrument with the send-reccive change- 
over switch is used. In Fig. 3, on page 559, a 
suggested circuit diagram is given for this modifica- 
tion, using the send-receive change-over switch 
for cutting the two-valve note magnifier in or out 
of circuit—.e., as a means for transferring the 
(low-resistance) telephones from the output of the 
detector valve, which must be used in front of this 
instrument, to the output terminals of the amplifier. 
This is a very convenient change-over arrangement, 
since the change-over switch also cuts off the valve 
filaments when the amplifier is cut out of circuit. 
In the diagram as there given, it will be noted that 
when the amplifier is cut out in this way (ie., 
when the change-over switch is on the left-hand 
contacts, marked “ OUT" in the diagram), the 
telephones are shunted by the P winding of the 
second " valve-to-phone " transformer. This, of 
course, will cause a slight loss of signal strength, 
so that the following change may, with advantage, 
be made in the arrangement there described, so as 
to avoid this loss. Disconnect the wire joining the 
" Earth. Mat" terminal to the lower switchblade 
(lower as drawn in Figs. 1 to 3 on pp. 558 and 559 in 
last issue), and also the connection between the 
primary and secondary windings of the new *' valve- 
to-phone " transformer, shown in Fig. 3 of the 
article referred to above. Disconnect the leads 
(cased in thick rubber tube) running between the 
left-hand contacts of the switch and the terminals 
on the left-hand side of the instrument marked for 
connection to the transmitter. Connect the 
“Earth Mat” terminal to the lower left-hand 
contact of the change-over switch, and also to the 
OP terminal of the new '' valve-to-phone " trans- 
former shown on the right-hand side of Fig. 3 in 
the first. part of this article. 

A wire will also be found in the instrument con- 
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necting the “IS terminal of the intervalve 


I: the last issue of The Wireless World, some 


transformer to one of the telephone plug sockets. 
This wire is usually cased in green insulating 
sleeving. A connection (also covered in green) 
will also be found between this ** IS" terminal of 
the intervalve transformer and the ‘ IP" terminal 
of the existing '' valve-to-phone"' transformer. 
This latter connection should be left in place, but 
the former should be removed from the “IS” 
terminal and joined instead to the lower switch 
blade of the change-over switch, to take the place 
of the wire previously removed from that switch. 
The other connections then remain as in Fig. 3 
in last issue of The Wireless World—1.e., the changes 
to be made in the instrument to effect this modifica- 
tion are the above connection changes, the removal 
of the 65 metre coils, of the double dise tuning 
condenser, of the grid leak, and of sundry connection 
screws, the connection of the top left-hand contact 
of the change-over switch to the telephone plug 
sockets which are connected to the '* OP " terminal 
of the existing “ valve-to-phone " transformer, and 
the mounting of the new “ valve-to-phone ”’ 
transformer in the space cleared by the removal 
of the above mentioned parts. The “1S " winding 
of this new transformer should be connected to the 
" — 4 volts" terminal, and the “ OS” terminal 
to the grid of the first valve. Convenient terminal 
plates with connection screws will be found for 
making this last connection. 

Theconnections of theinstrument when rearranged 
in this way are shown in Fig. 1. The change-over 
switch is by this means made very convenient to 
use, since when it is on the left-hand side, the 
telephones (low resistance) plugged into the sockets 
on the instrument are joined straight through to 


‘the input terminals (the old Aerial and Earth Mat 


terminals), so that the amplifier is entirely cut out 
of circuit. When the switch is moved over to the 
right-hand contacts the telephones are removed 
from the input circuit and are joined to the output 
telephone transformer of the instrument. The 
circuit of the input transformer is simultaneously 
closed, and the valves lit up by the same operation, 
the one movement of the switch effecting all the 
changes necessary to cutting the two-valve amplifier 
into or out of circuit. 
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While originally designed for use with French 
valves using 4 volts on their filaments and about 
35 on their plates, the apparatus functions quite 
well with ordinary R type valves, with a higher 
plate voltage. Very good, if not the best, results 
are, however, obtained when using V24 valves, in 
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suited for a high resistance circuit, instead of a 
low resistance one. 

In the above arrangement it will be noted 
that the high resistance winding of the “‘ Valve-to- 
Phone" transformer is used to feed the grid 
circuit of the first valve. This winding is, however, 
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conjunction with suitable adaptors for enabling 
them to be connected in the R type sockets. These 
valves require a 6 volt battery for their filaments 
and give very good results with 30 volts H.T. 
The latter may, however, be increased up to about 
50 to 60 volts with slightly improved results. 

A similar type of change-over switching arrange- 
ment to that described above can be fitted when it 
is desired that the input to the instrument be 
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primarily designed for connection in the anode 
circuit of & valve. so that the efficiency of this 
method of connection is not quite so good as is 
obtainable if a proper intervalve transformer can 
be employed in the input circuit. Details of such 
an alternative method of conversion will be given 
in a later article, but it may here be pointed out 
that if high resistance telephones can be used with 
the set, à very simple method of conversion can! be 
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adopted. using an  " Intervalve " transformer 
for the input instead of a “ Valve-to-Phone ” 
transformer, as described above. For this purpose 
the existing '' Valve-to-Phone " transformer, con- 
nected in the circuit of the second valve, can be 
removed, together with the other parts that are 
not required, i.e., the grid leak, tuning coils, ete., 
(as described above), and a new “ Intervalve ” 
transformer fitted in the space created by the 
removal of the 65 metre tuning condenser. The 
change-over switch can with this method also be 
used for transferring the telephones, and for joining 
up the input transformer, as well as for switching 
on the valve filaments, so that the complete change 
over of the amplifier into or out of circuit with 
the detector valve of the existing receiver can be 
eflected merely by moving over the change-over 
switch, and without disturbing the setting of the 
filament regulator switch or altering any of the 
connections. 

An additional blocking condenser of about 0:005 
microfarad capacity may be fitted across the 
telephone sockets with this arrangement, as in- 
dicated in Fig. 2. In this case the old “ Aerial ” 
terminal should be joined direct to the anode of 
the detector valve, and the * Earth Mat ” terminal 
to the positive terminal of the H.T. battery used 
with the detector valve. As may be seen from 
Fig. 2, the lower switch arm of the change-over 
switch is now used only for closing the circuit of 
the valve filaments when it is on the right-hand 
side and the amplifier is joined in circuit. Wherethe 
same H.T. battery is used for feeding the amplifier 
as is employed with the detector valve with which 
the instrument is to be used, the connection of the 
old '" Earth Mat " terminal to the H.T. + of the 
detector valve is not necessary, as the connection 
would be effected inside the instrument. When 
using common filament batteries as well, care must 
be taken in joining them up in all cases, since it 
must be remembered that in, these instruments as 
here described, the negative terminal of the H.T. 
battery is joined to the positive terminal of the 
L.T. battery, not to the negative L.T. as is com- 
monly done for detector valve panels. This 
point should be watched when making the con- 
nections, or a short-circuit may be set up. 

In both the above described methods of convert. 
ing this Trench set, as well as for the methods 
described in the last issue of The Wireless World, 
it 1s necessary to remove the wood partition dividing 
off the space previously occupied by the H.T. 
battery unit, as this space is required for the extra 
transformer, or grid leak, etec., as the case may be. 
An external H.T. battery should therefore be used 
with the converted instrument, by utilising the 
spare terminals on the left.hand side for this 
purpose as was described in the first article dealing 
with this instrument (see p. 560 of last issue of 
The Wireless World). It is evidently desirable 
in any of these arrangements described to re-mark 
the terminals by appropriate engraving or labels. 
Alternatively a key diagram of circuits and terminal 
marking can be pasted in the lid of the instrument. 

When these two-valve note magnifiers are 
arranged in the manner last described above, 
it is possible to cascade two or more of them 
efficiently, by connecting the input terminals of 
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the second instrument, marked “To Anode” 
and “To H.T. + " in Fig. 2, to the “ Phone " 
terminals of the previous instrument, taking care 
that the “To Anode” terminal is joined to the 
telephone plug socket that is connected to the valve 
anode, ie., the right-hand telephone plug socket 
shown in Fig. 2. lf these connections are reversed, 
part of the circuits would be short-circuited, 
and the apparatus would not function properly. 


The Transatdlantie Tests 


SUCCESSFUL RECEPTION OF THE 
SHORT-WAVE SIGNALS. 


S we go to press with this issue the joyful 
A is beginning to come through— the 

amateur transatlantic signals have been 
received on this side, not only by the representative 
of the American amateurs who is over here, but 
also by members of our own particular fraternity 
of this country. 

Mr. Paul F. Godley has erected his station at 
Ardrossan, near Glasgow, as this locality had been 
specially recommended to him for strong trans- 
atlantic signals. Mr. Godley made arrangements 
with the Marconi. Company for the results of his 
watch to be broadcasted by the Carnarvon station 
daily for the benefit of those on the other side who 
must have waited in eager expectation to know if 
their particular stations had been heard by him. 
The first reports from Mr. Godley were received 
before it was possible to verify the reception by 
any British amateurs. Naturally, we have not 
yet received from any British amateurs their 
complete logs, and only a few have sent in pre- 
liminary reporta at the time of writing. When the 
full logs are received we look for great things from 
them. The success of Mr. Godley is truly remark. 
able, complete messages having been copied in 
some cases, though one or two of the stations 
received well by him are probably using greater 
power, and are not included in those transmitting 
stations actually taking part in the competition. 
Perhaps a word to the British amateurs regarding 
the station erected by Mr. Godley is only fair in 
view of the fact that the aerials of the amateurs in 
this country are restricted by the Postmaster 
General; Mr. Godley is employing a special type 
of aerial full details of which will be published in 
a later issue, but for the present it suffices to say 
that the total length is 850 feet, and it is reasonable 
to suppose that this may be an important factor 
contributing to his success. Our congratulations 
to Mr. Godley and to the British amateurs whose 
energies and patience have been so well rewarded. 

In order to adhere to the conditions of the com- 
petition it is not possible to notify any competitor 
of the result of his efforts until all the logs have 
been checked by the judges. 

Competitors may rest assured that the judges 
will do their utmost to supply full details of the 
results at the earliest possible moment, and you 
are asked not to expect anything like a full report 
in the next issue of the WIRELESS WORLD. owing 
to the fact that the Christmas holidays necessitate 
that the Magazine should be made up several days | 
earlier than usual. 
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Crystal Detectors and a Novelty 


gauze, beneath which the crystal is held. Good 


maker'scataloguesin particular, wouldleadthe electrical contact with the crystal is made by means 


A LTHOUGH technicalliterature in general, and 


wireless beginner to imagine that the crystal 
detector is rather a ‘‘ back number," it must not 
be forgotten that thousands of wireless amateurs 
in all parts of the world still use this convenient 
rectifier. Properly used and adjusted, with a 
suitable form of tuner, a good crystal is capable of 
surprising feats—feats which would astonish many 
valve enthusiasts who have known no other de- 
tector than the magic bulb. Thus, for example, 
using the well-known Mark Three Star Tuner with 
its perikon detector and a pair of Brown Tele- 
phones (4,000 ohm), the writer of this note has 
received in one evening, on an aerial of a maximum 
height of 20 feet, with twin wires sixty feet long, 
the following stations :— North Foreland, Niton, 
Land’s End, Cullercoats, Parkeston, Boulogne, 
Havre, Ostende, Norddeich, Ushant, St. Maries de 
la Mer, Cadiz, not to mention Eiffel Tower and 
Poldhu on long wave adjustments obtained with 
additional coils. Ships, of course, particularly 
those in the Channel and the North Sea, are very 
easily read. 
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Surprisingly little attention has been given to 
the design of crystal detectors since the armistice, 
probably because of the lure and fascination of the 
valve. France, however, has recently produced a 
remarkably convenient and efficient detector, 
shown in cross-section in our illustrations, pos- 
sessing a number of points of interest and utility. 
Primarily it consists of a small cup, in the rim of 
which is held a ring. This ring carries a piece of silk 
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of a spiral brass spring in the base of the cup. When 
fitted in place for use, this cup is held in the side of 
a composition box, which forms a dustproof case. 
Projecting from the opposite side of the box is a 
thin wire coiled in a spiral, save at the end, which 
projects against the crystal face. 


The particular point of originality in the device 
consists in the arrangements for '' searching " the 
crystal and finding the most sensitive point. On 
the top of the container is placed a small knurled 
knob, by turning which the interior wire is auto- 
matically made to vary its pressure upon the 
crystal, pressure being given exactly at right angles 
to the crystal face, so as to avoid slipping and 
scratching. By means of an ingenious eccentric 
arrangement, when the wire has been moved right 
back from the crystal and is no longer in contact 
with it, the back moves round a few degrees and 
the wire is once more brought forward to bear upon 
the crystal. Continued turning of the knob there- 
fore presses the wire upon the crystal, withdraws 
it, turns it through a few degrees of a circle, brings 
it forward once again and then repeats the cycle of 
motions described. In this way a séarch can be 
made of many points on the crystal face, and when 
all of these points have been explored. a turn may 
be given to the cup and the process repeated. All 
this is done without touching any part other than 
the exterior knobs. 

The device is well-made mechanically and sells in 
this country for about half a guinea. In our own 
tests we used a piece of galena, with which the 
results were remarkably good. Silicon should work 
just. as well if properly selected, and has the advan- 
tage of being easily obtainable in good quality in 
this country. 

b.W.H. 


NEXT ISSUE WILL CONTAIN A FOLDED SHEET SUPPLEMENT OF 


REGULAR TRANSMISSION OF WIRELESS STATIONS 


REVISED TO DECEMBER. 
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Loose-Contact Thermal Telephone Receivers” 


By LEsLIE MILLER, A.M.I.E.E. 


NOTHER name for my paper would have 
been Microphone Receivers ; a third, perhaps 
the best of all, Coherer Telephones. 

About 43 years ago, I was a young amateur 
student of electricity, experimenting with the 
newly-discovered microphones of Professor David 
Hughes. I then noticed, when using two of them 
in series, with a strong battery in circuit, that one 
reproduced faintly, but clearly, words spoken into 
the other. Because of the unusually strong 
current, I ascribed the effect to heat. I must 
have written to Prof. Hughes, for among other 
correspondence with him, which I have kept out 
of respect for the memory of a great, and kind, man, 
there is the following letter :— 

'" I have received yours of to-day relative to 
receiving microphone, and from the good results 
you have obtained I should be anxious to seo it, 
except that it requires 2 Grove's cells, that 
which would very much destroy any practical 
value. The one I have you can hear with 3 
small Daniell's feebly —not so strong as Bell's, but 
quite sufficient to demonstrate the fact. 

I am suffering from a severe cold, and also 
my presence is required hero each day, so could 
not very well visit you, but whenever you think 
that you can make your microphone speak well 
with 3 small Danicll’s (l have no stronger battery, 
as it is all I need) by writing me a word a duy 
in advance you can visit me any day except 
Naturday, from 2 to 4 p.m., and bring your 
microphone and try it against the one I have. 

You could publish it in English Mechanic if 
you desire publicity at present, and if it contains 
something new, but if you get a really valuable 
receiver it would be best for you to patent your 
form before publishing it.’ 

Later on, others noticed the same thing ; but, so 
far as loose contacts are concerned, heat, as the 
operating cause for the reproduction of speech, 
seems to have been allowed to go into oblivion. 
On June 7th, 1920, however, a paper by Mile. P. 
Collet appeared in Comptes Rendus, an abstract of 
which was printed in the Journal of The Franklin 
Institute, and copied in the Electrical Review of 
May 20th, 1921, entitled ‘* Reproduction of Speech 
by Galena and Undamped Waves." 

In her experiments, the authoress, Mlle. P. 
Collet used a primary circuit in which undamped 
waves were set up and a secondary circuit, entirely 
separate from the primary, and tuned to it by 
means of a variable condenser. From the terminals 
of this run off two line wires several metres long, 
at the end of one of which was a crystal of sensitive 
galena, while a plutinum point at the extremity of 
the other, touched the galena, thus forming a circuit 
shunting the condenser. The point was fixed to the 
centre of a phonograph diaphragm mounted on the 
horn of the instrument, and when the secondary 
circuit was tuned to the primary, and the latter 
interrupted by a tuning-fork, then the phonograph 
emitted & note of the same pitch as the fork. 
When a carbon microphone was joined in the 
BOCOHGAEY circuit, the sounds of a voice speaking 


. A Paper read before the Wireless Society of London on 
Wednesday, November 23rd, 1921. 


in front of it were reproduced in an adjacent room 
with great intensity and with remarkably good 
quality. The singing voice was likewise admirably 
rendered in all detail. The phenomenon was attri- 
buted to thermal effects, being kindred to the 
Trevelyan rocker, made well known in America 
by Professor Tyndall half a century ago. 


This recalled my early experiments, and caused 
me to start work again on the subject about the 
middle of this vear. Since then I have taken 
out several Provisional Patents, the contents of 
which are more or less embodied in the description 
which follows. 

Briefly stated, a loose-contact microphone, con- 
sisting of two contacts, one mounted in the centre 
of a suitable diaphragm, acting as a sounding-board, 
and the other pressing very lightly against it, will 
reproduce speech of fine quality with the greatest 
ease, provided always there 1s a direct current of 
a certain strength, suited to the material and size 
of the contacts, passing through them. Otherwise 
the effect is very much less, if noticeable. Their 
pressure against one another, also, must be nicely 
adjusted, if great sensitiveness is required. The 
result does not seem to depend, at bottom, on the 
material employed for the contacts. Anything that 
will act microphonically will answer, and 1 am of 
opinion that carbon is the most practical substance 
for most purposes. All the rectifying crystals 
formerly used for wireless telegraphy answer, more 
or less, but most of them are a source of annoyance, 
because they are only good in parts. 

For ordinary telephonic purposes, as well as for 
wireless, fused iron sulphide (marcasite) is reliable 
in its action. It can be filed to a point with an 
ordinary file. Galena in the crystalline form is 
very sensitive for experimental use where a low 
resistance is needed, but it is soft and easily spoilt. 
The granular variety is suitable for high resistance 
uses. By low resistance 15 to 50 ohms is meant ; by 
high, 5,000 to 10,000 ohms. This is with an average 
working pressure between a point and a flat surface 
only. The most sensitive form for the contacts to 
take, theoretically, is one knife edge at right angles 
to another, t.e., two masses joined by a very small, 
narrow bridge. "The possible forms are endless. 


The current necessary to render the points 
sensitive must be found by experiment. It is, of 
course, independent of whatever may be 
necessary for the transinitter. For example, in a 
simple circuit, with a R.A.F. wireless telephone 
transmitter, à lead, or iron, sulphide thermophone 
will need 20 to 40 milliamperes for good speech. 
If the transmitter is in the primary circuit of a 
transformer and the thermophone in the secondary, 
less than a quarter of this current in the secondary 
will suffice. This will be the case also when a 
condenser is in the line, as in the Government 
public telephone system. It then becomes necessary 
to shunt the thermophone with a local circuit 
containing a battery; with choking coils in addition, 
to prevent the alternating (speech) current passing 
passing through the battery. 

Numerous other forms have been tried, but the 
best I have found consists of a diaphragm, at the 
centre of which is a small piece of marcasite, 
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Pressing lightly against it is another piece of 
marcasite. One or the other should be pointed, 
and it is essential that the one connected to the 


T 


(b) 


(c) 


Diagram showing the three ordinary circuits in which 
the Thermophone can be used. 


(a) Simple circuit with Microphone, Thermophone 
and Battery, all in series. 


(b) Microphone in the primary circuit of a trans- 
former, and Thermophone in the secondary 
with a battery also 1n the secondary. 


(c) Primary circuit as in (b), but there is a condenser 
in the secondary. The Thermophone should 
be shunted with an inductance and battery. 


back should be rigidly fixed in some way, or have 
considerable inertia. For ordinary speaking pur- 
poses, instead of the crystals, I recommend two 
blocks of carbon separated by à a millimetre and 
a small carbon ball 2 mm. in diameter in between. 
There should be some means of adjustment, both 
of pressure and current. 

It would seem as if identical thermophones 
might as well be used for sending and receiving. 
They can be, but a granular transmitter is better for 
sending, although practically useless for receiving, 
when it contains the ordinary large number of 
granules in parallel; but if a carbon granule 
happens to become jammed between the plate and 
the carbon cup, it answers quite well. I have 
received both good speech and wireless signals 
with & faultv granular carbon transmitter used as 
receiver. 

As regards sensitiveness to small changes of 
applied voltage, in its present state of development 
the thermophone is not equal to & very ordinary 
Bell telephone. It is not, however, easy to judge 
the sensitivity, because current through the con- 
tacts and pressure have both to be adjusted. It is 
difficult to see how a thermophone receiver can be 
otherwise than very sensitive, seeing that it can 
reproduce speech as perfectly as it does. The 
naturalness of reproduction is, of course, modified 
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adversely by any twang due to the diaphragm at 
either end, but is very clear. Such a sentence as 
" she sells sea shells " can be heard quite plainly 
with a good transmitter, just as though the speaker 
and listener were face to face. This, no doubt, is 
mostly due to the practical absence of all self 
induction or capacity to distort the waves, in the 
case of a simple circuit. 

It is hard to define the exact way in which the 
transformation from varying current to varying 
sound is effected in the receiver. Most of the ther- 
mophones give a click when the circuit through 
them is made, and a somewhat louder click when 
it is broken; but others give scarcely any sound 
at the make. With each wave, or each train of 
waves, the narrow bridge between the contacts 
must expand, and then contract during the time 
the current is broken. For this action to take place 
strongly, and very rapidly, the resistance should be 
at the actual contact, not in the bulk ; but, none the 
more, the action goes on just the same when the 
whole is quite hot. It is evident there must be a 
definite time that is best, during which expansion 
or contraction can take place in the bridge, and 
the facility with which the receivers can be hetero- 
dyned proves this. A heterodyner is, in fact, 
necessary for wireless, though spark signals can be 
received without one, and an ordinary buzzer 


A. Phonograph diaphragm (mica). 
B. Back adjusting screw, with its end fitted with 
back contact. ` 


C. Acting.contacts, of marcasite, galena, or other 
material, screwed or cast into brass sockets. 


D. Screw to prevent accidental overpressure on 
contacts. 


E. Ordinary telephone metal case, shown without 
the cap. 

NoTE.—The diaphragm may be of very thin 
carbon,and the back contact of carbon also, with the 
surface slightly hollowed out to receive a carbon shot, 
about 2 mm. in diameter, which is gently pressed 
against the diaphragm by the back screw. This 
must pass through a hard insulating bush, or through 
a metal bush insulated by mica from the case. 
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employed for tuning. In this connection it should 
be mentioned that tuning is very puzzling. When 
a thermophone is joined in series with a condenser 
across a regulating inductance, to tune in a longer 
wave sent out from the wave meter, the turns of 
the inductance have to be diminished (not increased) 
in some inductances; and increased, as usual, i 

others. When the thermophone is inserted in the 
earth circuit, tuning can always be effected as with 
a Bell telephone and a crvstal rectifier. The only 
explanation I can offer is, that the self capacity is, 
in some coils, cut out faster than the inductance is 
added. . 

In wireless, there is much room for experi- 
mental work. The first necessity is to clear the 
mind from all ideas derived from long use of the 
Bell type. The thermophone is entirely different in 
its action, and it is a strange coincidence that 
circuits intended for a Bell receiver should act, 
even fairly well, with one so different. The heat 
effect is independent of the direction of the current, 
and it must accumulate while a train of very 
rapid waves is flowing. With a thermophone there 
is no need to make the current unidirectional, 
although this may be needed for charging con- 
densers. 

As to results, both spark and C.W. signals and 
telephony can be received by means of an ordinary 
heterodyning amplifier, with two or three valves. 
I have never heard signals on my small aerial 
without valves, though, as I can tune in with my 
small buzzer up to 18 inches off, they must be on 
the point of being audible. On the aerial over the 
General Post. Office, signals from America could be 
heard on the only occasion [ was present, but 
thev were almost drowned by a kind of sizzle 
quite new in my experience. The instruments are 
now in the Research Department of the G.P.O. 

In general. there is a pleasing. absence of un- 
wanted noises when listening to wireless with a 
thermophone, and there is without question some 
strong limiting action at work which wipes out 


atmospherics, at any rate with high resistance 
galena points. This is doubtless mostly due to 
the very flat curve of current-sound. At first, 


with a.point pressing very slightly on a plate, 
signals and atmospherics can be heard together ; 
but as the pressure is increased. with the adjusting 
back screw, the ordinary atmospherics are cut 
out faster than the signals. As NX's can very 
seldom be heard at all on my small aerial, I have 
not personally investigated the mutter thoroughly. 
Trials should be made with various. materials 
is contacts, as their action as A-stoppers may 
varv widely. 

Although 
circuit is not absolutely 
wireless in the case of 
greatlv to the loudness. 
thermophones is, however, 
reproduction, not the loudness. At the house of a 
friend (Mr. F. R. Weatherstone), who has an 
amateur station, I have heard Horsea readably, 
about a vard off the thermophone, with the 
receiver (sharp-pointed marcasite, pressing on a 
marcasite flat surface fixed on a mica diaphragm) 
and a home-made three-valve amplifier. An ordinary 
aerial, "bout 30 feet high, was in use. The latest 


therinophone 
necessary for receiving 
some contacts, it adds 
The chief merit of the 
their clearness of 


extra current in the 


forms of receiver, if not as sensitive as point- 
and-plate, are on the lines of the ordinary P.O. 
telephone transmitters, and will stand rough 
usage. But for amateur use, to begin with, a 
very sharp point on a small plate is recommended 
with a micrometer screw to adjust the pressure, and 
a potentiometer to obtain the right sensitising 


current. Extreme cleanliness is absolutely 
necessary. Hours may be wasted by using a dirty 
file. A knife is best to give the final surface. 


There is another use of the instrument that may 
be mentioned. It is well known that a microphone 
can be employed to produce alternating current, 
and therefore beats. Consequently it looks as 
though a thermophone might be made self hetero- 
dyning. 

It is not clear what the action of the sensitising 
current really is. It amplifies, but how’ In 
my opinion it is the equivalent of the permanent 
magnets in an ordinary telephone. 

After forty-five years the Bell telephone is still 
being improved bv Mr. S. G. Brown and others. 
Therefore I do not claim that the thermophones 
are perfect. after putting three months’ work into 
them, under difficulties. But, even às they are, it 
is certain there could have been an efficient tele- 
phone service in the world if Bell had never invented 
his receiver, although, of course, this led to the 
micropl.one of Hughes. It seems strange to think 
such a good and very cheap tool as a microphone 
receiver can have been lying. neglected, under the 
hands of all of us so many years. lt is a case similar 
to the revival of Elisha. Gray's instrument. so 
successfully by the two Danish engineers, Johnsen 
and Rahbek. — Their receiver needs extra applied 
voltage, the therinophones require extra current. 

In the thermophones there is practically no 
self induction or capacitv, and the action takes 
place exactly at the centre of the diaphragm. 
In the «discussion, I should like to know if these 
are not the ideal conditions for faithtul reproduction 
of sound by electrical means, Also, I should wish 
to hear if there is any theoretical reason why heat 
should not reproduce sound waves even better 
than electro-magnetism. If the theory is correct 
it is well worth while for members of this Society 
to make experiments for themselves. lt seems 
to me we have all been hypnotised by the great 
merits of the Bell telephone ; and there is a reason- 
able probability of an improved type of receiver 
being developed by trials with simple and cheap 
appliances. 

Speech cannot be reproduced in. thermophones 
loudly enough for an audience to hear; but the 
Chairman will listen to one, und members can, singly, 
form their own opinion as to what the instruments 
are capable of when properly made and developed. 
They can also hear some wireless signals. 


DISCUSSION. 
The Chairman (afier listening to speech in the 


instrument). 


] do hope it will be possible for all of us to hear. 
The speech is absolutely magnificent, and is 
entirely different from what one gets in an ciectro- 
magnetic receiver. 

I ought to say with regard to the aerial erected 
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in this building that our thanks are due to our 
Secretary, Mr. MeMichael, who has loaned the 
material, and to Mr. Burnham for the labour to 
fix it. This aerial, I may sav, is only temporary. 
We hope to have a permanent aeria] here. I 
also happen to know it is the intention to have 
apparatus here, and that is of interest to us because 
bv kind permission of the Institution of Electrical 
Engineers it may be available to all members. 
I propose, with Mr. Leslie Miller's perrmission, 
to open the discussion as soon as possible. We 
have several here to-night who are very competent 
to discuss this subject, and I hope there will be no 
shyness in getting on your feet, and that I shall 
not have to call on members of the Society to take 
part in it. I have my eye on many. 

Professor G. W. O. Howe. 

I am afraid I am not at all competent to discuss 
this subject, I know practically nothing about it, 
but it is very interesting, and at the moment I 
am rather mystified by the phenomenon and. can 
think of no explanation. I wish that the author 
would make a diagram of connections on the bourd 
so that we can see more clearly how he uses the 
apparatus.* If he would indicate the magnitude 
of the voltages and currents used and the action, 
so that we may attempt to get to the bottom of 
the phenomenon. So far as I understand it we 
have a small permanent steady current flowing 
between these two contacts, and the speech current, 
1 presumo, is superimposed upon the steady current 
and vives a mechanical movement between the 
electrodes. If that is so it looks as if there must 
either be a thin film between the contacts which 
is altering its thickness, or else the actual material 
at the contacts is undergoing some alteration. 
I notice that the author refers to the phenomenon 
throughout as the thermo effect and calls it thermo 
apparatus, but I understood him also to express 
some doubt as to whether it was a thermo phenome- 
non. Of course. there has heen a discussion 
spread over the last 12 years, or perhaps 15 years, 
as to whether the various forms of rectifiers that 
were employed in wireless telegraphy depended 
on thermo effects or not and that discussion is 
still going on. I have read two or three papers 
within the last year, including one or two 
of the German periodicals, on the subject, some 
proving conclusively that the phenomena are thermo 
and the others proving just as conclusively that 
they are not. l am afraid that at the present 
moment I have an absolutely open mind on the 
subject, and 1 hope that the author will give us 
a little more detailed information so that we may 
be in a better position to try and get to the true 
expanation of this very interesting phenomenon. 
This paper and the paper by Messrs. Rahbek and 
Johnsen that we heard a little time ago shows 
that there are great possibilities yet in the way of 
inventing devices for reproducing speech, and 
anything that is going to improve the ordinary 
telephone, which we know reproduces speech 
very badly, is to be welcomed. (A pplause.) 
The Chairman. 

Did I hear Mr. Leslie Miller say that these in- 
struments are undergoing examination in the 
Research Department of the Post Ofllice. We 


* See paper tor diagrams. 
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have our Vice-President, Mr. Shaughnessy, with 
us to-night, I wonder if he can tell us anything. 


Mr. E. H. Shaughnessy. 

I am very interested in the paper, but, like 
Professor Howe. I miss diagrams and some little 
pietures of what is inside these instruments here.* 
I think that before the paper is printed in the 
Proceedings of the Society, Mr. Miller might supply 
these details. I should like to have heard. perhaps 
I shall have an opportunity of hearing. the tele- 
phone speech on that instrument. I understand 
that it is very clear, and I also understand from 
Mr. Leslie Miller that it has great volume when you 
get sufficient of it, and of course one would have 
to consider what is the quantity of energy you 
might get at the receiving end in order to work 
these instruments so as to give speech before one 
could get any idea of comparison with the existing 
type of telephone receiver; and we know what 
amount of energy is required in this case. With 
regard to the tests by the Post Office Research 
Department, 1 must plead entire ignorance in this 


case. J am not connected with the Research 
Department. We have our own wireless research 


in the Post Office which is not a part of the ordinary 
Researeh Department; that department deals 
with all telephone and telegraph problems and 
mechanical problems, but as soon as ever they have 
carried out any tests of this apparatus we get à 
copy of their report, and we see whether there is 
anything of interest to us in it. We shall, of 
course, watch for this report, and if it looks prornis- 
ing on the telephone side, we shall naturally see 
whether we can make any use of it in wireless 
telegraphy. When Mr. Miller was giving us the 
description of this combination, it struck me that 
it was somewhat similar, it may be a little drawn 
in my imagination, to the Duddel Arc, in which 
you have a continuous current flowing through 
the arc which produces oscillating current and good 
speech out of the are. I do not know whether 
there is any similarity, but, as Professor Howe 
pointed out, you have, between the contacts of 
this thermophone, films through which you do 
apparently maintain a steady and critical continu- 
ous current. I very much enjoyed coming here 
and hearing this paper to-night. (A pplause.) 


Mr. W. H. Shortt. 
Would it be possible for Mr. Miller to give us 
that diagram now.* 


Mr. Leslie Miller. 


I should be pleased, but there is simply no dia- 
gram wanted. There is an R.A.F. microphone 
transmitter with 4 or 6 volts, I do not remember 
exactly, in series with one of these receivers which 
consists of a thin carbon diaphragm, at the back 
of which, half a millimetre away, is another block 
of carbon fixed in the back. In the back, let in, 
there is a small hollow with a single carbon shot. 
The back part of the shot is resting in the hollow, 
and the front part of it rests against the diaphragm. 
That is the whole thing. You simply use the 
thermophone exactly in the same way as you use 
a Bell receiver. The circuits do not differ in any 
way. In the case where the microphone is in the 


These were not shown at the Mecting. 
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primary of the transformer and the receiver is 
in the secondary circuit, naturally vou have D.C 
current in the primary circuit, but not D.C. current 
in the secondary circuit. You hear a little noise 
in the receiver when the primary circuit is traversed 
by speech currents, but as soon as you put a 
couple of dry cells in the secondary circuit you 
get speech. A similar arrangement ie necessary 
when you are working with a condenser in the 
primary circuit. In ordinary Post Office telephones 
there is a condenser in the circuit, and I find then 
that the condenser prevents the flow of any D.C. 
through the receiver, so that I then shunt the re- 
ceiver with a battery in series. with a choking 
coil so that the battery current can flow through 
the thermophone but the A.C. cannot get through 
the battery. The speech is then heard clearly 
again. The same thing applies in wireless, as 
you can either have the thermophone in the plate 
circuit of the valve receiver if the thermophone 
has a suitable high resistance. or it can be joined 
in the secondary circuit. of a transformer. In 
the former circumstances, about 14 milliamperes 
of direct current flows through the crystal points, 
but its value is fixed by the other constants of 
the circuit. Therefore it is more convenient to 
put the thermophone in series with the secondary 
of a transformer. I always find that the more 
current vou put through the receiver the better— 
as the current is increased the sound gets louder 
and louder until you get a fizzling sound. 


Professor G. W. O. Howe. 

If you use the receiver without the polarising 
current on a pure musical note, does the receiver 
give that note or an octave of it ? It looks to me 
as if it is a pure thermal phenomenon, the heat 
causing the slight expansions of the carbon. 


Mr. Leslie Miller. 
I think there is no doubt about that. 


Professor G. W. O. Howe. 

If vou call the steady current .4 and the superim- 
posed alternating current B, you get (A + B)? when 
they assist one another. and when the two currents 
are in opposition we would get (A — B)?, i.e., in one 
case A? — B? -24 DB, and in the other 4? 4 B?-- 24B. 
The difference which gives you the sound is four 
times A B, and is thus strictly proportional to the 
polarising current, and so will increase up to the 
point where the turrent burns the contacts. If that 
is the correct explanation it shows that the A.C. 
should give you the octave above the note which 
you are listening to, because each half wave will 
cause the same action of heating, and you will get. 
two impulses due to the two expansions of the 
point. 

Mr. Leslie Miller. ! 

I should say that, as far as I understand, the 
action t&kes place past the point of microphonic 
action. If you place two things near together 
they act as though there were films of water 
between them. As they approach nearer and 
nearer With a steady applied voltage, the currents 
get stronger aud stronger, with increasing rapidit y 
until actual cohesion occurs. After this has occurred, 
then the coherer action.comes into play, and replaces 
the microphonic action, and then these instruments 
begin to act. 
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Mr. Maurice Child. 

There are one or two little questions I should like 
to ask. One I think has a little bearing on what 
Professor Howe suggested just now. Has Mr. 
Miller ever tested the effect of & change of direction 
of the polarising battery. Does it make any 
difference whether the battery is placed to the 
crystal material or to the carbon as the case may 
be. That would be an interesting point to ascer- 
tain. ] would like to ask Mr. Miller about the 
reliabitity of these contacts, the actual life he gets 
out of telephone of this description, how long it 
will retuin its sensitiveness in actual working, 
and when the contacts are prepared and the in- 
struments made up, whether it is sensitive for say 
a period of several months. That of course is 
the most important thing when one is comparing 
tliis t ype of telephone of Mr. Leslie Miller's with the 
standard magnet type. I should like to ask 
Mr. Miller whether he had tried peroxide of lead 
pellets in. connection with this. Some years ago 
Mr. 8. G. Brown used what were called peroxide 
detectors for wireless telegraph purposes. The 
pellet was not in connection with the diaphragm 
of the telephone, but it struck me it might be 
worth trying that form of detector in the telephone 
case itself. I] was particularly interested in Mr. 
Miller's remarks with regard to the effect of atmos- 
pherics, and if there is any real benefit to be obtained 
by the reduction of atmospheric noises I think we 
all have to be very much indebted to Mr. Leslie 
Miller for making such a thing known, because at 
the present time the atmospheric disturbances 
that one gets with valve amplifiers. are most 
distressing for practical work.  (.1pplause.) 


Mr. P. R. Coursey. 

There are just one or two little points I would 
like to mention. With regard to the real action 
underlying such receivers it occurred to me just 
now that their mode of operation is probably 
very similar to à phenomenon described, I think, 
by Dr. Eceles at the Physical Society some years 
ago on the setting up of A.C. by a galena detector 
- a phenomenon similar to the Trevelyan rocker. 
I think he described some such phenomenon at 
the Physical Society, and if 1 remember rightly, 
it was there attributed to heat at the point of con- 
tact. I had the privilege of glancing through 
Mr. Miller's paper before it was read, and I think 
l am partly responsible for suggesting its title. 
In the paper Mr. Miller used the term *' thermo- 
phone," but this term has also other meanings, 
and its use in this case might cause some con- 
fusion with the de Lange thermophone, and also 
with the transmission of intelligence over distances 
by heat rays the apparatus for which has also been 
known by the term of thermophone. 

It seems to me that. the action may also be 
similar to that occurring in the old microphonic 
detectors often termed auto-decohering receivers - 
those very early coherers of a microphonic nature 
which cohered and decohered themselves auto- 
matically as the signals came in without the use 
of a dccoherer. In such coherers there must be 
some mechanical action, and probably some 
similar mechanical. movements may be set up in 
a receiver of this kind. Although there is à steady 
eurrent flowing through the receiver, the highest 
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resistance is in all probability at the point of 
contact and the largest potential drop will therefore 
be across the contact, producing some electrostatic 
action tending to pull or release the pressure between 
the two points of contact, the electrostatic forces 
acting between the two masses of material. 

I was not quite clear with regard to the tuning 
phenomenon that Mr. Leslie Miller mentioned, 
when he said something about the change in 
wavelength and the relative changes in inductance 
and capacity. A diagram of what he was doing 
then would be of great help. 


Mr. C. F. Phillips. 

It occurred to me that most of us would like to 
try an experiment on the same lines as Mr. Leslie 
Miller has indicated, and if I have understood 
his apparatus it would be simple to do so. I 
understand that one form of the apparatus consists 
of a thin carbon diaphragm with a carbon point 
close to it and a shot of carbon fixed in the back 
case. Practically the same form of apparatus 
is repeated by the ordinary Post Office microphone 
so that what it really comes to is that this device 
is a microphone. One should be able to test the 
device in wireless apparatus by taking any ordinary 
microphone which one can adjust, and use an ordin- 
ary receiving set with an output transformer. 
We could all test this for ourselves. I listened 
to the apparatus before the lecture, and the re- 
production was good and clear, although rather 
faint. It is certainly well worth trying. 

Mr. F. J. Chambers. 

In connection with the Duddel arc mentioned 
by Mr. Shaughnessy, it seems to me one could 
hardly expect an arc to be formed under the con- 
ditions existing with this instrument as there would 
not be quite sufficient voltage across the contact. 
Mr. Leslie Miller mentioned that atinospherics, 
or perhaps they were noises which were not atmos- 
pheries, were actually reduced. Rather à curious 
thing happens if you put à carborundum crystal 
in series with the telephone in the plate circuit 
of your receiver—you get rid of noises to a very 
great extent. 

The Chairman. 

Mr. Leslie Miller tells me there is no need to 
reply further now, and that being so, and as we are 
all anxious to get on, Mr. Miller will arrange for 
his experiments, and as I feel sure that a large 
number of you would like to listen, 1 ask you to 
restrict. vourselves to five or ten seconds each. 
] would like you to hear the purity of the speech. 
I think that. as that would close the lecture proper, 
] cannot do better than voice the feelings which 
] am quite sure you all possess, of thanks to Mr. 
Miller for his lecture. I offer the thanks of the 
meeting to you, Mr. Leslie Miller, for your lecture. 
(Loud and continued applause.) 

Mr. Leslie Miller (communicated). 

In reply to a point raised by Mr. Shaughnessy, 
about the energy required to work one of the 
thermophones; under favourable conditions it 
is possible to hear the tick of a watch with about 
0:0005 of a watt in the thermophone. This is 
probably much more than when one of them is 
used for receiving wireless waves from a small 
buzzer, but in any case far more is needed than for 
a Bell telephone. 
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The same energy must be required to produce 
the same sound by moving the same kind of ferro- 
type plate backward and forward, no matter 
whether it is done by electromagnetic means, 
or &n expansion engine, like the thermophone ; 
but which of the two is the more efficient in theory, 
I am unable to say. As to the possibility of a 
thermophone working as a short arc, I think 
there is no doubt this does happen sometimes, 
for such oscillations can be heard, but if they occur 
the instrument is not much good afterwards, 
till the contacts are re-scraped. 

The direction of the direct current to which Mr. 
Child referred, makes no difference when the 
contacts are of the same material and shape. As 
to the life of the thermophones, when a point is 
used it can be easily burnt by excess of direct 
current, and will need sharpening before being 
sensitive again, but I am beginning to employ a 
small ball, or a few loose fragments in a cavity, 
instead of a point. The point, however, is the 
more sensitive. Mr. Coursey asks if there is an 
electro-static effect. The answer to this depends 
on whether there is actual cohesion or not. Before 
cohesion occurs, there must be some trace, at least, 
of electro-static action, but’ as soon as there is a 
real conducting bridge of resistance material. 
equivalent to à short piece of fine high-resistance 
wire. joining one electrode with the other, it must 
cease. "This is the proper working condition. 

Quite a distinct sound can, however. be heard 
when one wire from a thermophone is touched on 
one side of a working buzzer, and a weaker sound 
when it is touched on the other. This needs 
further investigation. 


The Wireless Society of London. 
Announcement of Meeting. 

The next ORDINARY CENERAL MEETING of the 
Society will be held at the Institution of Electrical 
Engineers, Victoria Embankment, W.C.2., on 
Wednesday, December 28th, at 6 p.m. A paper 
will be read by Mr. P. W. Harris on :—" The 
Reception of C.W. without Valves." 

Tea will be served at 5.30 p.m. 

The ANNUAL GENERAL MEETING will follow the 
above Ordinary General Meeting. The business 
will include the election of Officers and Committee 
for the vear 1922. 

The Hon. Treasurer will also present his report 
for the past year. 

THE ANNUAL CONFERENCE OF AFFILIATED 
WIRELESS SocrEeTiES will be held on Wednesday. 
January 25th, at 2.30 p.m. Invitation tickets will 
be issucd later. 


The Halifax Wireless Club. 

The above Club wishes to correct any mistaken 
impression regarding their activities which may 
have arisen from the wording of a certain Club 
report which appeared in THE WIREL ss WORLD 
recently. 

The Halifax Wireless Club has been in close touch 
with the Wireless Society of London throughout 
the negotiations which the former Club has been 
conducting for the organisation of a regula: Wire- 
less Telephone transmission. The whole qu'stion 
is now being proceeded with by the Wiieless 
Society of London. 
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Wireless Direction Finding Stations: 
British Isles, France, Germany and Italy“ 


BRITISH ISLES. 
1.— Stations:-— 


W ave- 


Call length 
Station. Signal. Latitude. Longitude. (in Remarks. 
; metres). 
| | | 
Berwick - -| BYG  55?41'46"N. . 1*5343"W. | 450 | — 
Carnsore - -| BVZ  32'1l'817N.  621007W. ^ 430 E 
Croydon - -| GED  51*2110"N.  0*07'40"W. | 900 Aircraft only. 
Flamborough -| BYN  54706'40"N. | 0?04'56'"W. 450 «© 210°, 310 yards from Flamborough Head 
| Lighthouse. 
Lizard - -| BVY  49759'07"N. ; 5?12/24"7W. | 450 —— 
Pulham - -| GEP 5224 15"N.  1?14/25"E. 900 Aircraft only. 
| | 
N.B.— 


Aircraft, when within an area northward of the parallel of latitude 51?10'00"N., and westward of the 
meridian of longitude 8?*30'00"W., should not ask for bearings from Carnsore, as such bearings from it 
to aircraft in the above area will probably be unreliable on account of the effect of the coastline, the night 
error in particular being of considerable magnitude. 


2.—Procedure :— 
(a) If bearings are required for more than one station (e.g., Lizard and Carnsore), they should be 
called up together and the bearings taken in one operation. 
(b) The following abbreviations are to be used :— 


Signal. Meaning. 
QTE? - - “What is my true bearing from you (or from......................0.:: oes 
TE - - ‘* Your true bearing from me (orífrom........................ ) WAS aii. degree.’ , 


' (c) The aircraft calls the station or stations on the appropriate wave, making ‘‘ QTE ?”’ in con- 
junction, if necessary, with the call signals of the stations from which bearings are required. 
The aircraft then awaits instructions. 
The station or stations called, when ready, answer in alphabetical order of their call signals 
(if more than one was originally called), and make “ K " (go on). 
(d) An aircraft, whose call sign is GEXYZ, requires a bearing from Lizard and Carnsore (BVY 
and BVZ). 
The aircraft makes on 450 metres :- — 
CT BvY BVY BVZ de GEXYZ GEXYZ QTE? AR 
On receiving ‘‘ K," the aircraft makes her own call signal for 45 seconds, and awaits the result. 
The stations reply (in alphabetical order) either asking the aircraft to repeat (ÜD) or giving the 
result. The result is given by the signal QTE, followed, as necessary, by the call signal and by a group 
of three figures (000 to 359) indicating the true bearing from 0° to 359° of the aircraft from the station, 
reckoning clockwise from North (North = 000°, West = 270°). The time of handing in is always 
expressed in Greenwich mean time for all messages giving bearings to aircraft. 
The result would be given in the form :— 
CT GEXYZ GEXYZ de BVY BVY 1945 M (time) = QTE 92 AR followed by :--- 
CT XYZ XYZ de BVZ BVZ 1945 M (time) = QTE 125 AR "H 
The aircraft, on receiving the result, acknowledges receipt in the ordinary way, and makes VA (“end 
of work” sign). "This sign is then repeated by the stations concerned. It is important that the “end 
of work ” sign should not be omitted, since it not only indicates that the operation is finished, but it also 
shows that all concerned are about to resume normal watch. 
(e) The procedure to be employed for obtaining a bearing by radio telephone is as follows :— 


Exam ple :—- 
Aircraft GEALU is uncertain of its whereabouts and course. It calls Croydon as follows :— 
* Hullo, Croydon, Hullo, Croydon, GEALU calling, GEALU calling, bearing required, bearing 
required, GEALU changing over.” 


me € A A € M €  ——— a € M — € MÀ ——— —— M A — A—— M —— — 


* Air Ministry Notice to Airmen. 
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Croydon replies: ‘‘ Hullo GEALU, Hullo GEALU, Croydon answering, Croydon answering, bearing 
110 degrees, bearing 110 degrees, Croydon changing over." 


The aeroplane replies: ‘‘ Hullo Croydon, Hullo Croydon, GEALU got bearing 110 degrees, GEALU 
got bearing 110 degrees, changing over." 


Croydon replies : ‘‘ Hullo GEALU, Hullo GEALU, Croydon answering, Croydon answering, bearing 
correct, bearing correct, Croydon switching off." 


FRANCE. 
3.—Stations :— 
| | 
| Wavelength. 
| ' Range 
Station. Call Latitude. | Longitude. in = Remarks. 
Signal. ' Miles. Re- Trans- 
| | ceiving. mitting. 
xxu dM dE P ur MES M 
Barre de i FEU | 43?31'40"'N. | 1°31'20’°W. 150 600 300, 450, —-— 
l'Adour | | : 600, 700 
Ben Negro FUA | 37?15'00"N. | 975330" E. 300 | 800 800 ' Will be replaced later by 
(Tunis) | FUB | Bizerte. 
Bernieres -` FEB | 49*20/00"N. | 0*25'00^W. | 120 j 600 450, 600. | -— 
| | | . . 800 | 
Berre - - | FED | 43728'55"N. | 57'20'45"'E. B. ume os — Not yet erected. 
Bizerte | FEQ | 37?15/42"N. | 9750'03"E. m e = Not vet erected. ` 
(Tunis) 
Brest-Moulin | FEI 48719/36"N. | 4:33'14"W. 300 | 600 , 450, 600, | Answers t/a Breet- 
du Seigneur | 800 Mengam FUE. 
Casablanca CNP | 33°35’21N. | 7*34/107W. | 300 ` 800 800 -— 
D.F | | 
(Morocco) | 
Cherbourg - FUC | 49*36'32"N. | 1736'/00"W. | 200 | 600 450, 600, | The D.F. station works 
| | 800, 1100, in conjunction with 
| 1350 the ordinary W/T 
| | | | traffic station. 
Djidjelli FEJ 36*40'10"N. | 5*16'12"'E. 120 | 600 , 450, 600, j^ —— 
(Algeria) | | B00 | 
Gris-Nez -| FEN | 50?52/18"N. | 1*35/18"E. | 120 600 450, 600, | oo 
| |. 800 | 
Guipavas  - | FEG | 18727'00"N. | 4?26'00"W. xu ient ug — Not yet erected. 
Kenitra CNK | 34?718'40"N. | 6:35'10"W. — | = 300, 450, Not yet erected. 
(Morocco) 600 
800, 1100 


MR Mn ] a 


— —— 


Ouessant -| FEO 
800 i W;T FEO. 


! 


18 26'27"N. nee 120 600 |" 600, Answers via Ouessant 


450, 600, aes: 
800, 1100 


Penmarch - | FEP 47?48'30" "N. | 4?21'01"W. 


——— — MÀ a — —À—  a— 


L'orient -, FUN | 47?44'00"N. | 3?21'00"W. | 300 600 | 450, 600, —— 


Point du Raz | FER 18702'23"7N. | £43 54W. | 120 | 600 | 450, 600, | = 
i 800 j 
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FRANCE — continued. ` 
3.—Stations :— 


| Wavelength. 
| Range 
Station. Call Latitude. | Longitude. in | ————-- — Remarks. 
Signal. | Miles. ; Re- Trans- 
| | ceiving.| mitting. 
i 
St. Nazaire - | FEZ .. 47?15/24"N. | 2?13'49"7W. 120 600 | 450, 600 —— 
Sfax (Tunis) FUS 34^45'05"'N. | I0^46'21"7E.:. — — — Not yet erected. 
Soubise - FES  45756'00"N. | 0^58'40"7W. 150 600 | 300, 450, —— 
| | 600, 800 
Toulon- FUT  41370635"N. | 5°54'38E. | — 600 800 — 
Liberte | | 
— ua ——_—— M  —— — M | M a — T À—M METTE. OE te - )——__—___————————_. _ ———— ————————M— —— —M—— Ó—O 
Treguier -' FET  457503"N.  3°13’56”W. | 120 600 | 450, 600, IMS 
| | | 800 
N.B.— 


I. French D.F. Stations normally use the wavelength of 450 metres, shown in heavy type above; 
they also take bearings on $00 metres, and in exceptional cases on 600 metres, but the use of this latter 
wave will shortly be «discontinued. 

The stations keep watch and answer calls on the 600 metres wave, but transmit bearings on 
450 metres, with the exception of Toulon, Ben Negro and Casablanca, all of which transmit bearings 
on 800 metres. 

Il. The method to be followed by the aircraft depends on various circumstances, put it should be 
observed that -— 

(a) Bearings can be taken simultaneously by several D.F. stations on the normal wave of 450 metres. 

(b) If the D.F. stations are not keeping watch on the same wave. each station should be called 
separately. 

(c) If several D.F. stations are specially connected by land telegraph line, one station only need be 
called (i.e., the nearest transmitting station). The results are sent by this station, each bearing 
following immediately after the call signal of the station making the observation. Such con- 
nection does not, however, yet exist. 


4.— Procedure :— 


The procedure for French D.F. Stations is in general similar to that for British stations. 
The abbreviations to be used are :— 
QTE ? .... '* What is my true bearing from you (or from 
QTE  ...'' Your true bearings from me (or from ) is 
. The bearings are indicated by & group of three figures from 000 to 359, reckoning clockwise from 
North (North = 000°, West = 270°). 
The procedure is as follows :— | 

(a) The aircraft calls the station or stations on the wavelength indicated, and transmits the 
signal: QTE ? followed by the call signals of all the stations it requires to take observations, 
giving the wavelength to be used. The aircraft then awaits instructions. 

(b) The stations called prepare to take the bearings and, when ready, reply in alphabetical order 
of their call signals direct to the aircraft by the signa! K (go on), followed by a figure giving 
the strength of the signal. 

(c) On receiving the signal K, the aircraft having adjusted the transmitting gear, sends her own 
call signal for 45 seconds and awaits instructions. 

(d) The stations then reply in the alphabetical order of their call signals, either asking for the 
aircraft signal to be repeated, or giving the results of their observations, by the signal QTE, 
followed by a group of three figures indicating tho bearing. 


9 39 
) 5 


Example: 


An aircraft GEXYZ requires bearings from Moulin du Seigneur (FEI) and Ouessant— Pen ar Roch 
(FEO), which both keep watch on 600 metres. She will make use of the normal wave of 450 metres. 
GEXYZ calls on 600 metres :— 


CT FEI FEI FEO FEO de GEXYZ QTE FEI FEO? 450 
601 
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FEI replies on 600 metres :— 
CT GEXYZ de FEI K6 
FEO replies on 600 metres :— 
l CT GEXYZ de FEO K7 
GEXYZ adjusts her wavelength to 450 metres and signals :— 
CT FEI FEO de GEXYZ GEXYZ GEXYZ (for 45 seconds). 
Both Ground stations, having made their observations, arrive at the following results .— 
FEI 330° and FEO 010°. 
FEI thereupon signals on 450 metres :— 
GEXYZ de FEI 1 1945 = QTE 336 FEI 
FEO signals on 450 metres :- - 
GEXYZ de FEO 3 1945 = QTE 010 FEO 
Having received the result of the observations, the aircraft acknowledges the receipt of the message 
and follows the usual procedure by making VA (“end of work ” sign). which is repeated by the Ground 
stations, and all resume their ordinary service. 
Note :—VWith reference to the figures 1 1945 and 3 1945, 1 and 3 represent the number of the record 
on the station register: 1945 refers to the civil mean time of the meridian of Greenwich. 
If one of the stations (FEO for example) desires to repeat the message. the observation having been 
made incorrectly, it will make the signal: 
CT GEXYZ de FEO TD. 
The aircraft again repeats the signal for 45 seconds. 
The remainder of the operation is as described above. 


GERMANY. 


5.— Stations :— 


Wave- 


Call 


Station. Signal. — Latitude. Longitude. length. Remarks. 
Borkum - KBO Á 53 34'50"N. | 6 41'42" E. 600 -—- 
List - - - KAO 23O50wvl12"N. Lise 82312" F. 600 —- 
Nordholz - -  KBQ 33 47706" N. 83 3830” E. 600 -- 
Wilhelmshaven - KAN 53 31/16". 8°09’ 33°F. 600 Control Station. 


6.- Procedure: - 


l GA stations belong to the State Marine, and are available for public use only when not in use by 
the Navv. 

An aircraft requiring bearings could call Wilhelmshaven WT station on a damped wave of 600 metres. 
That station makes the necessary arrangements with the D.F. stations, and communicates the position 
ascertained in latitude and longitude to the aireraft concerned (full details are given below). The D.F 
stations in the Heligoland bight, or. as the case may be. the WT stations with which they are linked, 
correspond with aircraft of other countries only through Wilhelmshaven station. 

(a) If an aireraft (call sign GENYZ) requires a bearing from each of the three stations, the following 
procedure is to be employed :— 

CT KAN KAN KAN de GEXYZ AR 

CT GEXYZ GEXYZ GEXYZ de KAN AR K 

CT KAN de GEXYZ BT QTE AR 

CT GEXYZ de KAN VE AS 

CT KBO KBO KBO KBQ KBQ KBQ 
KAO KAO KAO de KAN BT PEILUNG (Bearing) 
600 m--WELLE GEXYZ (metric. wave). 

CT GEXYZ de KAN BT BITTE VV GEBEN AR 

(Please send 2 

CT KAN de | GENYZ BT V's. e. . GEXYZ AR 

CT KBO KBQ KAO de KAN AR K. 

CT KAN de KBO  . BT PEILUNG GEXYZ 

(Bearing) 
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GRAD KBO 1018 AR 
(Degrees) 
Similarly KBQ and KAO pass their bearings to KAN. 
CT KBO KBQ KAO de KAN VE 
CT GEXYZ de KAN BT PEILUNG 1018? AR K 
(Have you received Bearing) 
CT KAN de GEXYZ VE UE in VA 
CT GEXYZ de KAN VE VX 
CT KBO” KBQ KAO de KAN VA 
(b) An aircraft (call sign GENYZ) requiring her position to be obtained by means of bearings from 
the three stations, the following procedure is to be employed :— 
With the exception that QTF is substituted for QTE, the procedure is as in (a) above until the three 
stations have passed the bearings to KAN, 
KAN then makes to GEXYZ :— 
CT GEXYZ de KAN BT IHR STANDORT NACH 


(vour position by means of 


FUNK PEILUNG UM 1018 IST............ GRAD 
bearings Bat............ 1S MN NE degrees 

TO MIN........... SER NORD-BHEITE 

aeh minutes........... seconds north latitude 

rm CGRAD..........MIN..........SEK OST-LANGE 

cee degrees............minutes...........seconds east longitude) 


The procedure is then as is in the last three lines of (o) above. 
Note. —Mid-European time is used, the hours and ninutes being expressed in four figures from 
0001 to 2359. 


ITALY. 
7.— Stations :— 
Cali Wave- 
Station. Signal. Latitude. Longitude. length. Remarks. 
Murano - - IRM  152740"N.  12721'22"E. 60) “ag 


N.H. —Bearings from this station are to be obtained by calling Carbonera ICZ on 600 metres, and ar 
transmitted for Murano by Carbonera. 


8.—Procedure : — 


The procedure is as follows : — 
An aircraft whose call signal is GENYZ wishes a bearing. 
On a wave of 600 metres she will siznal: 
CT ICZ ICZ de GENYZ QTE? 
Carbonera will answer :- - 
CT GEXYZ de ICZ AS 
Carbonera then wires Murano ; when ready. Carbonera replies :— 
CT GEXYZ de ICZ K 
GENXYZ after 30 seconds signals :— 
CT ICZ de GEXYZ GEXYZ GENXYZ. ete., for 45 seconds. 
If dissatisfied with the bearing. Murano through Carbonera will ask the aircraft to repeat. 
Carbonera signals :-- 
CT GEXYZ de ICZ TD 
GENXYZ repeats the signal as given above. 
When satisfied with the bearing, which is assumed to be 170°, at 9.45, Murano will transmit it bv 
telegraph to Carbonera, whence it ix passed to the aircraft as follows: - j 
CT GENYZ de ICZ de IRM 9.15 M BT QTE 170 AR ICZ 
GENYZ acknowledges receipt :-- 


CT ICZ de GEXYZ R VA 
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Wireless Club Reports 


NOTE.— Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless 

Clubs and Societies. Such reports should be submitted without covering letter in the exact form in which they 

are to appear and as concise as possible, the Editor reserving the right to edit and curtail the reports if necessary. 

The Editor will be pleased to consider for publication papers of unusual or special interest 
read before Societies. 


Manchester Wireless Society. 

(A filiated with the Wireless Society of London.) 

Thursday, November 17th.—Annual General 
Meeting, held at the Albion Hotel, Piccadilly, 
Manchester. Mr. McKernan in the chair. 

The minutes of the last General Meeting having 
been passed the Chairman asked the Hon. Secretary 
to read his report for the past year. Mr. Evans 
outlined the work of the Society for this period 
and gave the membership to date as 107, adding 
that splendid progress was being made and that 
the future of the Society was assured. 

The Hon. Treasurer, Mr. Lamb, then presented 
the financial report, in which he stated that the 
total receipts for the year amounted to £124 13s. 10d. 
The total expenditure was £112 16s. 7d., leaving a 
balance in hand of £11 17s. 3d. Considering the 
fact that the annual subscriptions were due on 
January Ist, and that the year under review 
had called for heavy expenditure, Mr. Lamb 
expressed his satisfaction and assured the members 
that the Society was in a moderately good financial 
position. 

Following the two reports. the Chairman called 
for remarks on the administration of the Society 
during the past year, after which the resignation 
of all officials was announced. 

Mr. Maguire then proposed a hearty vote of 
thanks to the retiring ofticers, and stated that he 
also had much pleasure in moving that Mr. 
MeKernan be re-elected as Chairman for the next 
12 months. This was seconded by Mr. Hanstock 
and carried unanimously with generous applause. 

Mr. MeKernan immediately resumed. office and 
thanked the members for their confidence, after 
which the election of officials took place, the result 
of which was as follows :— President, Mr. J. 
Hollingworth, M.A.. B.Se., Eng. ; Vice-Presidents, 
* E. Blake, A.M.L E.E., * A. Parkinson, J. C. A. 
Reid. J. C. Wrigley; Chairman, * J. MeKernan : 
Vice-Chairman, T. Maguire; Hon. Treasurer, 
* W. H. Lamb; Hon. Secretary, * Y. W. P. 
Evans; Committee members, * W. R. Burne, 
A. Cash, * A. G. Gregory, H. L. Holt, W. H. 
Hanstock, H. G. Jenkinson, E. Jones, * L. Mansfield, 
A. Milner, A. Rowlands, * E. Samuels, LL.B., 
H. E. Thomas. 

Following the elections, the Chairman continued 
with the agenda, which dealt with the amendment 
of rules. Six rules were amended and one deleted. 
Three new rules were put forward. two of which 
were adopted. These read as follows :— 

(1) Junior members, from the age of 18 to 21, 
shall be accepted at a reduced fee of IOs.. 
and shall be entitled to the privileges of 
full membership. 

(2) In order to further the objects of the 
Society, the Committee are empowered, 
out of the Society's funds, to expend such 


(* Re-elected. ) 


sums as they may consider desirable, to 
encourage scientifie or technical research 
and contributions. 

The Hon. Secretary then read a letter which it 
was proposed to circularise among the wireless 
societies in the North of England, with a view to 
forming a Northern Wireless League. 

This concluded the business of the meeting, 
whereupon, Mr. Maguire proposed a hearty vote 
of thanks to the Chairman for the able and efficient 
way in which he had conducted the meeting. After 
this had been seconded, the members showed their 
appreciation in the usual manner. 

The Chairman then declared the meeting closed. 

Hon. Secretary's address, 7, Clitheroe Road, 
Longsight, Manchester. 


Bradford Wireless Society. 
(Affiliated with the Wireless Society of London.) 


A meeting was held in the Club-room on Friday, 
December 2nd, at 7.45 p.m., with Mr. W. C. 
Ramshaw in the chair. The minutes of the previous 
meeting were read by the Hon. Secretary and 
passed, following which, three new members were 
elected. 

Mr. H. T. Saver, late of the R.A.F., who was 
to have given us a paper, being unavoidably absent, 
the Chairman then called upon Mr. Whiteley to 
read the paper entitled * The Calculation of 
Inductances " (single laver coils), which Mr. Sayer 
had forwarded to hin. This paper was very much 
appreciated by those present, and as an illustration 
of the method described the inductance value of 
one of the Society's coils was worked out on the 
blackboard. 

At the conclusion of the paper a hearty vote of 
thanks was passed, and the Hon. Secretary was 
instructed to write to Mr. Saver, thanking him for 
the trouble he had taken in the preparation of the 
paper. 

Exhibition entry forms are now ready and will 
be in the hands of members within a few days. 
Please note the closing date for entries— December 
31st. 

The Radio Scientific Society. 
(Affiliated with the Wireless Society of London.) 
An ordinary meeting of the above Society was 

held on Wednesday, November 30th, 1921], at the 
Society's rooms, 61, High Street, Manchester, 
Mr. €. G. Boullen in the chair. One new member 
was elected. 

The meeting intentionally took the form of open 
discussion. under the guidance of the Chairman, 
and was quite a success both in attendance and 
questions and replies. 


The Wireless Society of Hull and District 
(Affiliated with the Wireless Society of London.) 
This Society continues to make slow but steady 

progress, both as regards strength of membership 

and general usefulness of the discussions which 


604 


WIRELESS CLUB REPORTS 


take place at the meetings. Through the kindness 
of Capt. W. E. Dennis, R.E., one of the Vice- 
Presidents, these meetings are now held in a very 
suitable lecture hall, placed at our disposal at the 
headquarters of the local Signal Corps (Territorials) 
situated in Park Street, where a very good outside 
aerial is always available for testing and experi- 
ments. The Society meets there on alternate 
Monday evenings at 7.30 p.m. ' 

Recent papers which have been read and have 
proved most interesting and instructive, include 
" Modern Practice in Receiving Instruments 
Applicable to Wireless,” by Mr. F. J. Southwell, 
who treated the members to & comprehensive 
description of the method of reception by the 
modern Creed machines. Capt. W. E. Dennis, R.E., 
who is the O.C. of the Local Signal Corps, gave an 
excellent account of " Wireless Direction Finding 
during the War," in which he took an important 
part in France. Then, for the benefit of would- 
he wireless enthusiasts, Mr. J. Nicholson, A. M.I. E.E., 
gave what he termed a talk with chalk on his own 
experiences of building up a complete receiving 
station, thoroughly explaining by diagrams on 
the blackboard the various pieces of apparatus 
from the aerial and masts down to the telephones. 
This proved one of the inost interesting and at the 
sume time very instructive papers yet given. 

Recently a Questions and Answers evening was 
held, from which seme very instructive discussions 
arose. To enable members to increase their speed 
of reception in Morse, about half an hour is devoted 
to practice on the buzzer after the conclusion of 
the lectures or discussions. 

A feature of the Society is the mutual aid which 
exists amongst the members. The Hon. Secretary 
has prepared a list of members who are specialists 
in certain. parts of wireless work, and who are 
willing to give their assistance to other meinbers, 
especially those just commencing, in such things 
as mast erecting, testing apparatus, drilling and 
turning, wiring and general electric work, ete., ete. 

To encourage persons interested in wireless who 
reside outside of the city to become members of 
the Society, it has been decided to adimit such 
persons at a reduced subseription of 6s. per annum. 

New members are now being elected at every 
meeting, and the Hon. Secretary, Mr. H. Nightscales, 
16, Portobello Street, Holderness Road, who is 
very desirous of further increasing the membership, 
will be only too pleased to forward full particulars 
on receipt of a postcard from any person so 
interested. 


Woolwich Radio Society. 
(Affiliated with the Wircless Society of London.) 


Hon. Secretarv, Mr. H. J. South, 42, Greenvale 
Road, Elthain, S. E.9. 

The usual monthly general meeting of the above 
Society took place at Woolwich Polytechnic, 
on Friday evening, November 25th, at 8 p.m. 
We were pleased to welcome a large audicnce— 
about 80 ladies and gentlemen being present. 

Mr. W. LL. MePherson, B.Sc.. one of our Vice- 
Presidents, took the chair, and welcomed the 
speaker for the evening- Col. Cousins, C.M.G., 
R.E., our respected. President. 

Col. Cousins, in opening his lecture on * Wireless 


Telephony," pointed out that wireless telephony 
had been tried first in the old days when spark 
systems were the only ones; but this had not heen 
successful to any great extent. Now that valve 
and are transmissions were extensively used, 
telephony was not only possible but was successful 
to such an extent that speech had been clearly 
transmitted across the Atlantic. By means of 
many lucid diagrams he showed the chief 
characteristics of the several forms of telephony 
transmission in use. Modulatiop of the intensity 
of the emitted wave to follow the modulations of 
the voice could be effected either by microphone 
or magnetic control. If the microphone was 
coupled directly to the primary inductance or 
capacity it was found to affect to a slight extent 
the wavelength of the emitted wave; this was 
highly undesirable in the interests of sharp tuning. 
It was far preferable to use the microphone to control 
the potential of the grid of the valve; either the 
transmitting valve directly, or, better still, that 
of a control valve whose plate circuit was connected 
to the grid of the transmitting valve. One circuit 
the Colonel showed was of great interest as being 
that which was first used to speak to aeroplanes 
while in flight: a noteworthy achievement con-" 
sidering the difficulties to be surmounted. 

At the conclusion of the lecture a demonstration 
was given. First of music, which was being 
sent out from the S. E. E. for our benefit. Although 
the weather and electrical conditions were most 
unkind some splendid musie was heard clearly by 
all the audience. Afterwards an exhibition. of 
high speed sending and receiving was given. A 
message was sent out from the S.B.E., first slowly 
and then the speed was increased up to 150 words 
a minute. This was faithfully recorded on the 
printer, kindly loaned by our President. Specimens 
of the tape wer» handed round to the audience 
to read. 

At the conclusion of the demonstration a very 
hearty vote of thanks was given to our President 
for his most interesting lecture and demonstration. 

On Saturday, November 26th, at 3 p.m., muny of 
our members were allowed to visit the Signals 
Experimental Establishment Wireless Station, 
Woolwich Common, by the kind courtesy of Col. 
Cousins, the head of this establishment. We were 
conducted round by the Colonel himself and Captain 
Hughes. The wonderful apparatus and achieve- 
ments of this most truly marvellous station surprised 
all of us. But as this is a private Government 
station, no details of what we saw there may be 
published.  Sufticient it is to say that we all came 
away both amazed and delighted. 


Southport Wireless Society. 
(Affiliated with the Wireless Society of London.) 


The second Annual Meeting of the above Societ y 
was held at the new Club-room, Queen's Hotel, 
on Tuesday, December 6th, 1921. 

In presenting the annual report the Secretary 
referred to the enlarged scope of the Club now that 
better accommodation had been obtained, and the 
satisfactory growth of the apparatus installed there- 
in, including a transmitting set and receiving set 
with a 4-valve amplifier. 
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The summer months had been spent in painting 
and fitting out the new premises, erecting the aerial 
and installing the Club set. The outstanding 
feature had been the willingness of the members 
to give their spare time to this necessary work. 

The membership now stood at 18, in spite of 
several resignations, due to removal from the town. 

The Treasurer’s statement showed :—Income, 
£41 18s. 10d.; expenditure, £41 15s. 6d. 

The election of officers for the ensuing year 
was as follows :— President, Councillor H. Taylor ; 
Vice-President, Colonel A. D. Lomas ; Chairman, 
Mr. A. Stock; Secretary and Treasurer, Mr. E. 
Field ; Committee, Messrs. Stock, Field, Hanley, 
Brown and Wilde; Librarian, Mr. A. E. Fielding. 

A hearty vote of thanks was passed to the retiring 
office bearers, and to those members who had 
contributed gifts of apparatus and money, and also 
to the anonymous donor of & cheque for £15 to 
the Club funds. 

Hon. Secretary, Mr. E. R. W. Field, 26, Hartwood 
Road, Southport. 


Blackpool and Fylde Wireless Society. 
(Affiliated with the Wireless Society of London.) 
The first Annual General Meeting was held on 

November 24th, at the Society's headquarters, 
"The Cafe Waldorf," Church Street, Blackpool. 

In the absence of the President, Colonel P. 
Warren, C. M.G., C. B.E. (Postmaster of Blackpool, 
Mr. Thomas Sharples, Chairman of the Executive 
Committee, presided, and opened the meeting by 
calling upon Mr. €. Sheffield. Doeg to read the 
notification sent out convening the meeting ; 
the Hon. Secretary followed on by. reading the 
minutes of the previous General Meeting, which 
was held on November 25th. 1921, three weeks 
alter the Societ y was founded. 

After a few remarks from the Clhaimnan, the 
Hon. Secretary continued on with the correspondence 
which included a letter. from the Manchester 
Wireless Society with reference. to the proposed 
Northern Wireless League, and which was received 
with great enthusiasin by the members present. 

After the correspondence the reports from the 
Hon. Secretary and the Hon. Treasurer were read 
and contirmed. 

The Chairman stated that the most important 
item on the agenda was the election of President, 
Vice-President, Hon. Secretary, Hon. Treasurer 
and Executive Committee for the coming vear. 

The meeting thereupon unanimously passed a 
vote of confidence to the retiring officers and com- 
mittee by re-electing them en-block, with the 
addition of one new member. 

The nine rules which had sufficed for the closing 
year. owing to the steady growth of the Society, 
were found to be totally inadequate to cope with 
the present requirements. 

A Sub-Committee was therefore drawn up con- 
sisting of independent members with the Chairman, 
Hon. Secretary and the Hon. Treasurer as ex-officio 
members, and were endowed with wide discretionary 
powers to revise the rules and add or delete as they 
thought fit. 

The meeting was then thrown open for pro- 
positions, suggestions and general discussion. and 
the accounts laid out for inspection. 
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Afterwards, Mr. L. H. Franceys, one of the 
Society's Vice-Presidents and also President ol 
the Blackpool Literary and Scientific Society, 
asked members to attend a lecture to be given to 
the latter Society by Mr. R D. Ball, the former 
Society’s late Hon. Treasurer. 

The meeting was then closed, the Chairman mak- 
ing a few appropriate remarks anent the general 
future welfare of the Society. 

Mr. C. Sheffield Doeg. Hon. Secretary. “ The Pop- 
lars,” 6. Seventh Avenue, South Shore, Blackpool. to 
whom all communications should be sent. 


Wireless and Experimental Association. 

(Affiliated with the Wireless Society of London. 

At the meeting of the Wireless and Experimental 
Association at the Central Hall, on Wednesday, 
November 23rd, the competition introduced by 
Mr. Knight, the Chairman, for the best description 
of a wireless telephone transmitting circuit, Was 
decided. 

Members Voigt and Kloots had written. papers 
showing such a grasp of the subject and lucid 
exposition of the means whereby the results were 
obtained, that it was found impossible to prefer 
one before tlie other, and the prize was divided. 

Mr. E. Smith proposed and Mr. Bird seconded a 
heart y vote of thanks to Mr. Knight for instituting 
the interesting. competition. 

At the meeting on Wednesday, December 7th. 
a treatise upon secondary .. s, written. by Mr. 
R. G. De Wardt, A. M.I.E.E., was read to the 
members. 

Only one half of the paper could be read at this 
meeting. but it is hoped to continue its reading 
at our next meeting after which a discussion on 
the points raised will be opened 

Members laughed at a reported incident of a 
chauffeur who praised up his accumulator battery 
because he could melt hairpins on it, but the 
reading of the paper showed that there were other 
things which one might ignorantly do which were 
only slightly less risky. 

None of our members will. after this, buy a nice 
new accumulator at the local ironmonyers, and call 
in at the oilshop on his way home for sulphuric 
acid. mixing it later on with water guaranteed by 
the Metropolitan Water Board not to contain an 
undue amount of living matter, and then put it on 
a County of London Company's lighting circuit to 
charge. 

He will more probably seek an electrical dealer 
of repute and state his needs and be largely guided 
by his advice. checking what he is told in the hyht 
of what he has learned at our meetings. 

Hon. Secretary, Mr. Geo. Sutton, A. M.I.E.E.. 18. 
Melford Road. S. E.22. 


The Leeds and District Amateur Wireless 
Society. 

(A fil ated. with the Wireless Society of London.) 

Hon. Secretary, Mr. D. E. Pettigrew, 37, 
Mexborough Avenue, Chapeltown Road, Leeds. 

A general meeting was held at the Leeds Universit v 
on November 25th. at 7 p.m. At 7.15 a Morse 
instruction class was initiated, and until 8 p.m. 
Mr. P. Cochroft kept the members desiring instruc- 
tion fully occupied. At 8 p.m. Mr. A. M. Bage, 
Vice-President, took the chair, and called upon the 
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Mon. Secretary and Hon. Treasurer to discharge 
certain business. The Hon. Secretary announced 
that as a result of a decision arrived at by the 
Committee, ladies were now eligible for member- 
ship in the Society. The Hon. Treasurer an- 
nounced that the annual subscriptions for 192]-22 
session were now due. The Chairman then 
called upon Mr. G. P. Kendall, B.Sc., to deliver 
his lecture on * Tuning Coils for Long Wave- 
lengths." Prior to delivering his paper, the lecturer 
spoke for a few moments on the subject of autodyne 
receivers. He laid emphasis on the fact that unless 
very carefully handled, these receivers were going 
to be more nuisance than they are worth, and he 
urged all members to see that they used utmost 
care not to radiate unintentionally, especially during 
the coming Transatlantic tests. 

Mr. Kendall concluded his paper, by exhibiting 
and explaining a coi) of his own design, wherein 
every turn is spaced, but having much greater 
rigidity than the majority of multilayer coils. 
The Chairman opened a discussion on the paper, 
which was heartily joined in by the memters. 
The Hon. Secretary mentioned the fact that he 
had carried out some very successful receiving 
results, usual multilaver coils of enamelled wire 
in the duolateral form. Sizes of wires were dis- 
cussed, valnes of self capacity, ete., by the mecting, 
at the close of which a very hearty vote of thanks 
was accorded to Mr. Kendall, and duly carried out 
in the usual manner. 

The subject of an annua! dinner and Presidential 
address was discussed, and after enrolling four new 
members the proceedings terminated towards 
9.30 p.m. 


The Willesden Wireless Society. 
(A fhiated. with the Wireless Society of London.) 


A meeting of the above Society was held on 
November Ist, and Mr. Wyatt gave us a lecture on 
" X-ray Tubes and Allied Phenomena," followed 
by a demonstration. The Society's induction coil 
and other apparatus was used by Mr. Wyatt, who 
succeeded in reproducing some well-known and 
nteresting effects. 

At an informal meeting on the following Tuesday, 
an attempt was made to get the Society's receiver 
into working order. Owing to the fact that German 
valves were in use, with which most of our members 
are unfamiliar, results were not entirely successful. 
However, at an informal meeting on the following 
Thursday, we achieved success. We are still 
greatly hampered by our temporary aerial's limita- 
tion, and the local tramways cause a lot of 
interference until 10 p.n. each evening, when things 
seem to get quiet again. Ht is hoped to erect a 
permanent and more efficient aerial in the near 
future. 

As an experiment the usual Tuesday meeting 
has bean replaced by meetings each Thursday 
and Saturday, alternate evenings in each week 
being given over to an informal meeting, when the 
Society set can be demonstrated and elementary 
questions asked and answered. 

To resume our report upon past events, on 
Saturday, November 19th, Mr. Carsham, our 
Chairman, gave a lecture and illustration of a 7- 
valve low frequency amplifier, which he has con- 
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structed. He gave several hints as to the elimina- 
tion of the howling and noises which one might 
reasonably expect. 

Particulars as to membership can be obtained 
from the Hon. Secretary, Mr. F. A. Tuck, 87, Mayo 
Road, N.W.10. 


Edinburgh and District Radio Society. 
(Affiliated with the Wireless Society of London.) 


Hon. Secretary and Treasurer, Mr. W. Winkler, 
9, Ettrick Road, Edinburgh. Headquarters, 8, 
Forth Street, Edinburgh. 

Mr. R. Ogilvie Crombie delivered his lecture on 
“ Telecontrol” before a large meeting of the 
Societ y. 

He opened his discourse by enumerating the 
various methods which might be used to convey 
energy or signals over varying distances, by using 
water, air or aether as a medium. 

He then showed the relationship between the 
various acther waves from X.ravs to electric or 
wireless waves, explaining where each particular 
group possessed advantages and failings. 

Having decided on the transmitter and receiver 
suitable to the purpose required he introduced his 
audience to the next difficulties to be met with in 
attempting to control a piece of mechanism by this 
means, where scveral difficult controls were required, 
such as starting. steering. stopping and revising 
a model boat, etc. 

This device might be operated by wireless waves 
and coherer, or any of the devices mentioned above. 
Mr. Crombie mentioned that he intended to use 
heat or infra red waves to demonstrate this at the 
exhibition next month. 

He concluded his lecture with these remarks 
and an apology to the effect that the apparatus 
which he had prepared for this evening being 
operated by heat waves had been reduced to in- 
action by the temperature of the room and the excess 
of infra red rays emitted by the large number of 
members present. 

The Chairman then proposed a very hearty vote 
of thanks, which was carried in the usual manner. 
A letter from “ L.P.” was read, giving their tele- 
phony transmission times as follows: - 

2.500 ms, 0700 0725 G.M.T. | Reduced 
2,500 ins. 1030 --1055 G.M.T. ) power. 
4.000 ms. odd times, experimental, full power. 


Sussex Wireless Research Society. 
(Afiliated with the Wireless Society of London.) 
Hon. Secretary, Mr. Edward Hughes, B.Sc., 

A.M.LE.E.. The Technical. College, Brighton. 

On November 30th, the members of the above 
Society were invited to the physical laboratories 
of the Brighton College, where they were entertamed 
to a series of very interesting experiments by Mr. 
W. Bennett, B.Se., A.R.C.S., the Science Master 
of this well-known Institution. Mr.  Hennett 
dealt with. the. theory of the oscillating circuit, 
and explained how a buzzer circuit can be regarded 
as a circuit containing resistance, inductance 
and capacity. The subject of coupling between 
two circuits was explained and strikingly de- 
monstrated by oscillating weights, the coefli cient 
of coupling of which was calculated from their 
periodic time, and the time of transference of 
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energy from one weight to the other and back again. 
A number of methods for the measurement of 
inductance and capacity were described and 
demonstrated, the important feature of most of the 
methods being their extreme simplicity and the 
accurate results obtainable. Some high-frequency 
experiments were shown and also the efiect of 
different intensities of illumination upon the re- 
sistance of a selenium cell. 

The spacious workshops and laboratories of the 
College were open for fepe by the members 
of the Society. 


Croydon Wireless and Physical Society. 

(Affiliated with the Wireless Society of London.) 

A meeting of the Croydon Wireless and Physical 
Society was held at the Croydon Polytechnic 
on Saturday, December 3rd, 1921. This being the 
Annual General Meeting the Society proceeded with 
the election of officers and council for the ensuing 
The following gentlemen were duly elected— 


ear. 
President, W. Thompson, Esq., M.A., HB.Sc.; 
Vice- Pr: aident; H. T. P. Gee, A.I. E.E., C. Harrison, 
J. Erskine Murray (Major, D.Sc., F.R.S.E.. 
F.Inst.R. E., D. M. Kerley, K.C., LL.B., M.A..C. W. 
Rafferty, | F.R.A.S., Sir Allan-Smith, K.B.E., 
M.A.. LL.B., M.P.. J. E. Taylor, M.LE.E.; 


Secretary, Mr. B. Clapp; Treasurer and Assistant 
Secretary, Mr. E. E. Hart; Members of Council, 
Messrs. J. C. Aves. A. Bennett, R. E. H. Carpenter, 
H. A. Eccles, H. T. P. Gee, C. Nutter and F. C. 
Reynolds. 

T he Chairman then gave a short resumé on the 
year's work. 

It was announced that the gentleman wii had 
promised to lectura had failed at the last moment. 
Messrs. F. O. Read & Co., Ltd., at very short notice, 
kindly lent the Society some of their apparatus, 
including a tuning panel, H.F. valve panel, etc. 
The Society was also indebted to Messrs. S. G. 
Brown, Ltd.. for the loan of a loud-speaker. Mr. 
Carpenter greatly added to the interest of the 
meeting by delivering a short talk on the advantages 
to be gained by using a separate heterodyne. The 
meeting then terminated with a hearty vote of 
thanks to Mr. Carpenter. 

The next meeting of the Society will be held on 
January 7th, notice of which will be duly sent to 
members. The Secretary, Mr. B. Clapp, Meadinoor, 
Brighton Road. Purley, will be pleased to receive 
applications from intending members. 


Dartford and District Wireless Society. 

(Affiliated. with the Wireless Society of London.) 

Hon. Secretary and Treasurer, Mr. E. C. Deavin, 
84, Hawley Road, Wilmington, Dartford. 

The usual fortnightly meeting of the Society was 
held on Friday, December 2nd, 1921. at the Societ y's 
headquarters, Dartford Grammar School, Mr. J. R. 
Smith, A.M.LE.E., Vice President, in the chair. 

This meeting was exceptionally -well attended 
and proved one of the most interesting held for 
some time. Efforts had been made to obtain the 
services of a lecturer for the evening, but, un- 
fortunately, were not successful. "The Secretary 
therefore requested each. member to bring along 
any apparatus or instruments for demonstration, 
which request was most admirably complied with, 
and à most excellent array of apparatus was on 
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show. Some very good signals were received on 
some of the instruments, and it was to be regretted 
that more time was not available. as there was more 
apparatus, amateur and professional, for demonstra- 
tion than time would permit. 

Arrang?^ments are now being made with regard 
to fixing up a definite programme for the new year. 
and all persons interested in wireless or allied 
subjects are invited to communicate with the 
Hon. Secretary, at the address given above. 


North Middlesex Wireless Club. 

(A filiated with the Wireless Society of London.) 

Hon. Secretary, Mr. E. M. Savage, “ Nithsdale,” 
Eversley Park Road, Winchmore Hill, N.21. 

The 79th meeting of the Club was held on 
Wednesday, November 30th, with the Hon. 
Secretary in the chair. After half-an-hour’s 
Morse code practice Mr. Savage announced that 
he had received a letter from the member who was 
to lecture that evening, regretting his inability 
to be presont that evening. He therefore suggested 
that some time be devoted to questions and answers 
by members. He also announced that the booklets 
giving details of the Club and the naines of the 
officers and members were now to hand, and be 
distributed a copy to each member present. 

Mr. Dixon started the questions by asking why it 
was that he found that when using a certain 
amplifier he got better results without a grid 
condenser and leak, while, according to the text 
books this should not be the case. Mr. Holton 
then got up and explained by means of diagrams 
that this result cou d be caused by altering the 
H.T. voltage. Other members contributed to the 
discussion by relating their experiences. 

Before the meeting closed, a sub-committee was 
elected with Mr. Dixon as Hon. Secretary for the 
purpose of organising the social evening, to be 
held in February. It is hoped to make this even 
better than the last one, which was voted a great 
success. 

Bolton Wireless Society. 

A 3-valve set has been installed for some weeks 
at the headquarters of the above Society, and 
splendid signals are being obtained by means of it. 
Many members have now purchased or made their 
own sets—one member being fortunate enough 
to obtain a Marconi 7-valve set. 

Owing to several members being unable to 
attend meetings every Friday night, every alternate 
meeting will be held on some other week. night. 
Full details of these alterations may be obtained 
from the Secretary. 

A series of lectures has been arranged for the 
winter session; two of these having been given 
already. The first one was,  ' Elementary 
Principles," by Mr. H. Chadwick: the second one 
was “` Wireless Telephony in the R. A.F.," by Mr. 
McLeod. Both lectures were well attended and 
much appreciated by the members of the Society. 

All interested in wireless in Bolton and district 
are asked to communicate with the Secretary, 
Mr. O. Stott, 11. Oxford Street, Bolton. 


Sheffield and District Wireless Society. 

On Friday, 4th ult.. Mr. W. Burnet. gave a lecture 
on an * Ideal Receiving Set," illustrated as usual 
by carefully prepared lantern slides. The lecturer 


608 


WIRELESS CLUB REPORTS 


pointed out that actually there is no such thing as 
an ideal receiving set, and that the main purpose 
of his paper was to bring out the various ideas of 
the members of the Society. 

The lecturer set out to give the amateur wireless 
experimenter much valuable information which 
had only been gained by personal experiment 
and trial, both as a maker of wireless apparatus and 
as a wireless experimenter. 

A very full discussion followed, and opportunity 
was given to the members present to examine a 
receiving set made on the lines of the lecturer's 
experience. 

On the l6th ult., by the kindness of Messrs. 
Marconi Wireless Telegraph Co., Ltd., a lecture 
was given on " Modern Wireless Telegraphy and 
Telephony," to which the general public were 
admitted by cards obtainable fram the Committee 
and members of the Socicty. The lecture was 
given in the “ Mappin Hall" Department of 
Applied Science, George Square, and the seating 
accommodation was taxed to its utmost capacity 
between 3U0 and 400 being present. 

The lecture was popularly treated, being very 
interesting throughout, and there were numerous 
lantern slides and cinematograph films to illustrate 
the subject. Good strong telegraph signals were 
received on the demonstration set from distant 
coast stations. A very hearty vote of thanks to 
the lecturer terminated the proceedinys. 

On the 2nd inst. a practical demonstration on 
wireless reception was given on the Society's new 
permanent aerial, which has recently been corm- 
pleted, and much useful work is expected to be 
done on this during the coming winter months. 


Liverpool Wireless Association. 


At a recent meeting Mr. F. H. Haynes, of R.M. 
Radio, Ltd., gave a lecture on the R.M.R. system 
of wireless, The lecturer first dealt with the theory 
of the valve. and pointed out certain qualities which 
it was desirable a valve should possess for thoroughly 
efficient operation and the difficulties which had 
been experienced in designing a valve which should 
combine as many of the desirable features as possible 
whilst avoiding at the same time the more obvious 
disadvantages. 

The R.M.R. valve was then exhibited, and its 
special properties explained. The lecturer then 
mentioned the new [field which had been opened 
out by the results obtained by the magnetic control 
of the electronic movement, which, properly 
investigated, might prove to be fruitful in results. 
Mr. Haynes then described various methods of 
recording signals, and. after considering the merits 
of each. proceeded to explain the Bridge method 
of actuating a relay. As this device has been 
described in a recent issue of The Wireless. World 
it is not necessary to po over its points again, but, 
needless to say, this description of the system by 
its inventor was much appreciated by the members 
present. During the evening Mr. Henderson 
and other members produced for inspection samples 
of Morse tape with recorded signals, showing that 
their apparatus must be in a very etlicient. con- 
dition. A vote of thanks to the lecturer closed the 
proceedings. 

At a later meeting various members contributed 


lecturettes on subjects of general interest. Mr. 
N. D. B. Hyde compared the results to be obtained 
from various types of valves, and stated their 
individual characteristics, He also exhibited a 
potentiometer and multiple switch of novel and 
ingenious design. Mr. Wainwright gave a descrip- 
tion of an improved type of coil holder for use with 
honeycomb and basket coils. Mr. Grindon ex- 
hibited a detecting and amplifving set, and was 
congratulated on its design, finish and compactness. 
Two members who have done considerable work on 
high-tension batteries, Messrs. Watkin and Hender- 
son, gave a summary of the results of their research 
work on this, to the amateur, rather perplexing 
subject. 

Hon. Secretary, Mr. 
Road, Liverpool. 


Guildford and District Wireless Society. 


On Thursday, November 10th, a meeting of 
those interested in Wireless was held at 4, Market 
Street, Guildford, kindly lent for the occasion by 
Mr. W. H. Cole. 

'The chair was taken by Ald. W. T. Patrick, J.P. 

It was decided to form the “ Guildford and 
District Wireless Society," the following officers 
and Committee being elected :—Hon. pu 
Mr. F. A. Love; Hon. Treasurer, Mr. L. G. Cosh ; 
Committee, Mr. R. W. Buttemer, M.LA.E., F.CS. 
Mr. W. H. Cole. Major E. C. Harris, A.M.LE.E., 
Mr. J. H. Haynes, Mr. J. C. Nicholls, Ald. H. 
Fentum Phillips. 

Mr. L. McMichael, M.Inst. Radio Engineers, kindly 
attended, and explained the methods and procedure 
of the Wireless Society of London, of which he is 
Hon. Secretary, and to which it is hoped to be 
attiliated. 

A cireular letter will be despatched shortly 
to all wireless amateurs in the district, giving 
particulars of the Society, and in the meantime, 
any enquiries are invited by the Hon. Secretary, 
at '"Ivy Dene," Guildford Park Road, or any 
member of the Committee. 


J. Coulton, 98, Ampthill 


Plymouth Wireless and Scientific Society. 


At the meeting held on Wednesday, November 
16th, a demonstration was given by the Secretary 
of his 2-valve portable set. Good signals were 
obtained when connected to the College aerial. 

On Wednesday, November 23rd, we were favoured 
by the presence of Mr. Hinks, a representative of 
the Western Counties Electrical and Engineering 
Company, of Yeovil, who gave us a demonstration 
with Messrs. Burnham’s Ultra IH Receiver. Remark- 
ably good signals were obtained, showing the 
efficiency of the apparatus. The excellent work- 
manship and neat design of the set were greatly 
admired. A hearty vote of thanks was accorded 
to Mr. Hinks for his kindness. 

Prospective members can obtain a copy of the 
rules and proposal form from the Hon. Secretary, 
Mr. G. H. Lock, 9, Ryder Road, Stoke, Devonport. 


Ipswich and District Wireless Society. 
Hon. Secretary, F. T. G. Townsend, 46, Grove 
Lane, Ipswich. 
The first Annual General Meeting of the above 
Society was held in the Society's large Club-room 
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on Hyde Park Corner on November 5th, at 7.45 p.m. 
In the unavoidable absence of Mr. F. Mellor through 
indisposition, Mr. F. A. Townsend presided. A 
set of rules were discussed and agreed to, and the 
Secretary gave some interesting details of the 
Society’s position. A programme was also drawn 
up for every evening of the week with a Committee- 
rman in charge each night. On Monday, Thursday 
and Saturday the seven-valve set will be working 
by the kindness of Mr. Parsons, Tuesday is set 
apart for elementary instruction on theory, 
Wednesday buzzer practice, and Friday for con- 
structional work under the able guidance of Mr. 
Keeble. Although only possessing at present an 
indoor aerial at headquarters, remarkable results 
are obtained on a single valve, and members 
should take advantage of this to test new gear, etc. 


DUTCH CONCERTS. 


The íollowing additional contributions to the 
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Dutch Concerts Fund are acknowledged :— 


£ s. d. 
Carried forward - - 43 13 0 

Newcastle and District Amateur Wire- 
less Association - - - - 2 2 0 

Western Counties Electrical and 
Engineering Company - - - 2 2 0 
Mr. C. Buckley - - - - - 1 1] 9 
Mr. R. D. Spence : - - - 1 1 0 

Universal Electric Supply Co., Man- 
chester - - - - - - 1 10 
Mr. J. E. Wilkes : - - : 1 1 9 
Mr. H. F. Brand - - - - O10 6 
R. C. . . š . - - O10 6 
Mr. S. Williams - - - - 010 0 
Mr. R. J. Whittingham  - - - O10 9 
Rev. W. P. Rigby - - - - 05 0 
Total - - - £54 7 0 


Correspondence 


To the Editor of The Wireless World. 

Sir,—Nearly every evening I listen in on a three- 
valve L.F. set and get a great deal of enjoyment 
from the concerts and conversations of numerous 
amateurs in the London area. The common fault 
one finds is, that they rarely give their call letters 
and when they do so the result is so indistinct 
that it is impossible to differentiate between 
2AD, 2AV, 2AB, ete. There is a very good 
concert sent out on Fridays, at 8 p.n. by ABC 
(whoever that may be), who occasionally talks to 
AYZ (another mystery). They gave a demonstra- 
tion of sending 150 words a minute a fortnight 
ago which deserves praise. I would gladly send a 
postcard to anyone who might like to know that 
his transmitting is well received fort y miles away. 

I would lik? to suggest that Ack, Don, Vic, ete., 
be substituted for A, D, V. ete., in all call letters. 

F. HARPER-SHOVE (Capt. ). 
Westcliff-on-Sea. 


To the Editor of The Wireless. World. 

Sir,- In your issue of October 15th, an extract 
from Engineering (on reconditioning dry cells) 
is given. [ don't think we need to go to Berlin 
or Vienna to learn about this matter. In cither 
the Klcetrical Review or Electrician* several months 
ago was a note on reconditioning porous pots of 
Lechinché cells, as practised extensively on the 
L.5.W.H.. where large numbers of these cells are 
used for signalling purposes. The pots are allowed 
to soak in clean water for a day or so, then in dilute 
hydrochloric acid (after draining out excess water). 
This is followed by further washing and draining, 
all the soaking being done in the glass jar of the 
cell; the zinc, of course, being removed. I have 
treated a large number of cells, including the 
"suck" form (both wet and dry varieties), and 
found the method adds considerably to the useful 
life of a battery. Hydrochloric acid would seem 


*Regret a more exact reference is not available. 
—L J.V. 


preferable to sulphuric, as (i) chlorides generally 
are much more soluble than sulphates; (i1) HCl 
is not nearly so corrosive as H,SO,, and would 
not weaken the fabric of the bags so much. 
Regarding the correspondence on Mr. Burbury'8 
removable transformer system, has either of your 
correspondents tried connecting the condenser 
from anode of one valve to grid of next ? This 
would increase the coupling as well as have some 
tuning effect. Care must be taken to connect 
the windings in the right direction, or one coupling 
will tend to neutralise the other. The correct 


ANODE | GRD 2 


H.T.4 POTENTIOMETER 


Fig. 1. 


direction is best shown by diagram Fig. 1, the 
cous being understood to be closely coupled in 
any of the ways mentioned. 
LEONARD J. Voss. 
Note —In this method the need of good insulation 
is more than ever apparent. 


To the Filitor of THe WirELESS WORLD. 

Sir, - In reference to ** Experimenter's " letter in 
your issue of the 26th inst., has he made quite 
certain that the “lower harmonics " he hears are 
not due to one of his own higher harmonics hetero- 
dyning the fundamental frequency of the distant 
station ? For instance, if the receiver is oscillating 
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at a frequency of a » (N œ fundamental frequency 


of station heard), then the receiver's second 
harmonic will have a frequency N, which will hetero- 
dyne the sender's fundamental. The act of 
tightening the reaction would, by forcing the 
limits of oscillation round the bends in the oscilla- 
tion curve, increase the amplitude of the receiver’s 
harmonics and so give louder signals. I suggest 
this as a possible explanation of the effect, rather 
than one involving the supposition of lower har- 
monics. 


R. C. CLINKER. 
Bilton, November 27th, 1921. 


To the Editor of Tue WiRELEsSs WORLD. 

Sin, —With regard to the article on pages 530-533 
of the current issue (Nov. 26) of THE WIRELESS 
WORLD, I should like to warn amateurs not to be 
too sanguine about the life of such a battery. I 
tried the idea a long time ago and gave it a fairly 
exhaustive test. I found that the chief trouble 
arose from the very unequal behaviour of the 
carbon elements. Some indeed stood up for quite 
six months, but after the first two months or so 
each week would see a few cells quite out of action, 
and this, although I started with perfectly new 
complete elements. The makers themselves stated 
that it was impossible to make up the carbon 
elements so that they would all behave similarly, 
but perhaps other makers may be more experi- 
enced. They were very interested in the idea, and 
themselves made up a battery for testing purposes, 
but I presume they “turned it down " for they 
never reported results to me as promised. Mr. 
Codd’s constructional details are quite ingenious, 
but he omitted to state that the zincs should be 
amalgamated ; this is most important. 

A cheap and efficient container can easily be 
made for each cell by wrapping a piece of paper, 
dipped in wax, round a rod of correct size. The 
cylinders of paper are subsequently stood upon a 
strip of wood and a little melted wax poured in to 
make a bottom. 

Perhaps Mr. Codd has been more succeseful than 
I; I should much like to see a report from him on 
the battery after it has been in use for about six 
months. 


E. W. KITcHIN. 


To the Editor of THE WIRELESS WORLD. 

Sır.—I am writing to you, to relate my ex- 
periences as an amateur in the tropics, and the 
only one in this colony at that. 

My set consists of a crystal detector, two De 
Forest Honeycombs, and two variable condensers 
for short wave work. 600—1,200 m. and a single 
valve receiver employing pancake coils for a range 
of 1,500—15,000 metres. Atmospherics out here 
at night are so bad that it is always possible to 
draw a }” spark off the aerial. My aerial is 120 feet 
long, supported at the free end by a mast 58 feet 
high and at the down lead by a 75 feet palm. 
My earth is the water system. Ican get Key West, 
Jamaica, Trinidad, and Punta Arenas, OK without 
interferences. 

One of the great troubles out here is insulation. 


Ebonite deteriorates and warps terribly, also 
insects get into condensers and short terminals. 
There is a very large naval station about 500 yards 
away from me, and when it works I have to shut 
down. It is impossible to calibrate a valve set 
here because of the variation in capacities that 
takes place between night and day. I get your 
excellent magazine, THE WIRELESS WORLD, every 
month, j.e., two copies, and look forward to it 
very much. 

I miss the telephony out here very much after 
hearing Croydon and the Hague concerts last year 
in England. 

I may mention that I construct all my apparatus. 

Hoping this will be of interest to your readers. 

H. E. JOHNSTONE SMITH (Lieut.). 
Georgetown, Demerara, 
October 21st, 1921. 


To the Editor of THE WIRELEss WORLD. 
Sig,—I shall be glad if any of your readers 
can tell me who 2KQ is. I cannot find this call 
in any of the lists published hitherto in your 
paper, but on November 6th, about 9 p.m., I 
heard him working: on 1,000 metres calling 
* NOKES de 2KQ I hope you are getting this 
all right." As it is comparatively rarely that 
one hears an amateur up here, I should be much 
interested if anyone can enlighten me. 
R. D. SPENCE. 
(242). 
Aberdeenshire, November 12th, 1921. 


To the Editor of THE WiRELESS WORLD. 

Srr,—On behalf of over one hundred wireless 
enthusiasts in Birmingham and district, I am asked 
to say & word in support of the suggestions recently 
made in your columns by other societies, with 
regard to the transmission of music and speech 
by a British high-power station. 

That it should be necessary for British amateurs 
to rely upon a Dutch firm for their only reliable 
source of regular music and telephony is a disgrace 
to a country which has always prided itself on 
being in the forefront in scientific matters. It 
is evident that other countries are getting ahead 
of us in the matter of news transmission, and par- 
ticularly in the use of the radiotelephone for this 
purpose. The Governments of other powers are 
rapidly appreciating the possibilities of radiotele- 
phony for propaganda purposes, and it is not to 
be supposed that the Government of the United 
States, for example, would have embarked on their 
great scheme for the dissemination of news by this 
means, unless it were to their advantage, directly 
or indirectly, to do so. 

In this connection I should like to draw the 
attention of wireless amateurs to the petition 
which is being promoted by the Halifax Wireless 
Club,* with the support of many other societies, 
urging the adoption of a regular wireless telephone 
news service by a British station. I should be 
pleased to hear from Midland gentlemen who wish 
to associate themselves with this petition. 

FRANK S. ADAMS, 
Hon. Secretary. 
Birmingham Experimental Wireless Club. 


* Readers are directed to a note appearing on p. 598.- Ev. 
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NOTE.—This section of the magazine is placed at the disposal of all readers who wish to receive advice and 
tnformation on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules.—(1) Each question should be numbered and written on a separate 


sheet on one side of the paper only. 


(2) Queries should be clear and concise. 


(3) Before sending 


tn their questions readers are advised to search recent numbers to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) All queries must 
be accompanied, by the full name and address of the sender, which ia for reference, not for publication. Queries 
will be answered under the initials and town of the correspondent, or, if so desired, under a ‘‘ nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. (7) Four questions ts the 


mazimum which will be accepted at a time. 


N.X. (York) asks (1) If 44 D.W.S. is suitable 
for rewinding L.R. telephones and how much to use. 
(2) The difference between a telephone transformer 
and a telephone induction coil. 

(1) Yes, about à oz. will be required. Wind 
each bobbin full. 

(2) Aninductioncoilhasamake and breakcontact, 
which is not required in a telephone transformer. 

D.E.W. (Halifax) asks for a three-valve diagram 
for telephony, to comply with certain requirements. 

A suitable circuit is shown on page 396 of the 
Sept. 17th issue, the first transformer shown in 
this diagram should have an iron core, and the 
condenser across the anode windings shown variable 
may be 0-002 mfds. fixed. 

E.V.H. (Mill Hill) asks for information re the 
converstonof the Mark 111.tunertoa longer wavelength. 

See article in the March 5th and 18th issues. 
In practice if may be more convenient to dismantle 
the set and use the parts for building another one. 

G.R.F. (Scarborough) asks (1) Whether a 
crystal set is correctly connected. (2) If a telephone 
transformer would improve tt. (3) Whether to use 
a single or double aerial, maximum length in either 


case. (4) If the Dutch concerts could be heard with 
such a set. 

(1) Quite. 

(2) Yes. H.R. side 3 ozs. of No. 44. L.R. 


side, 6 ozs. of No. 32. 

(3) We rather prefer the single wire. 

(4) Doubtful. 

L.E.I. (Kennington) asks (1) Fora non-radiating 
single valve circuit. (2) Whether the circuit shown 
in Fig. 4, page 399, of the September l'th issue, 
is suitable for 300 to 3,000 ma. 

(1) A good circuit to meet this requirement 
is given on page 458 of the October lóth issue. 

(2) Resistance coupled amplifiers are not very 
efficient at such low wavelengths as 300 ms. It 
should work well above 600 ms. 

E.G.A. (Goodmayes) asks for particulars of 
an inductance for a single valve set. 

For 2,000 ms. maximum wavelength make a 
4" diameter former 8” long, and wind it full of 
No. 24 wire. For a reaction coil wind 5” of No. 28 
on a 3” former. 1,000 ms. will be found with about 
1/3 of inductance in the circuit. Connect a 0-001 
fixed condenser across the primary of the telephone 
transformer. 

C.A.H. (Bedford) has a single valve set and 
asks (1) For the value of the fixed condenser across 
the A.T.. (2) Ifatelephone transformer is necessary. 
(3) Lf the circuit is suitable. 

(1) and (2) It is not advisable to use a fixed 
condenser across the A.T.I. but connect a 0-001 


mfd. condenser across the telephones. The circuit 
will be made more useful if a reaction coil coupling 
into the A.T.I. is connected between the plate and 
the positive H.T. 

(2) As the telephones are neither high nor low 
resistance, and the anode voltage only 30, a 
telephone transformer is not necessary. 

L.W.H. (Mitcham) has a complicated-looking 
crystal circuit, and asks (1) If certain condensers 
are necessary. (2) For the gauge of the wire for the 
inductance. | 

(1) Rearrange the circuit as in Fig. 1. 


per 


Fig. 1. 


(2) A 6” former 12" long wound full of No. 2 
enamelled wire will tune to 3,000 ms. 

G.F.S. (Birkenhead) asis (1) For a circu 
to receive the Hague concerts. (2) The size of the 
aerial. 

(1) For good speech it will be necessary to use 
three valves at your distance. A diagram of a 
suitable amplifier is shown on page 369 of the issue 
for September 3rd. Connect the input terminals 
across the A.T.I. 

(2) The maximum aerial allowed is 100’ sinyle 
wire, or 140' total length of the twin aerial. Make 
yours as large as possible. 

J.S. (Peterborough) «asks for a diagram to 
add a note magnifier to a single valve receiver. 

The diagram of Fig. 5, page 387 of the September 
3rd issue shows how this may be done. 

D.P.K. (Cheltenham) wishes to add a H.F. 
magnifier to his crystal set and a L.F. amplifier. 

The best method will be to connect up as shown 
in Fig. 3, page 432 of the October Ist issue, in 
which a grid condenser and leak is used for rectifi- 
cation instead of acrystal. Thisisa better arrange- 
ment than the one submitted, and should enable 
you to hear the Dutch concert. 
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H.P.H. (Elstree) sends an unconventional 
crystal circuit, and asks (1) If it will be suitable 
for all-round work. (2) If the condensers are suitable. 
(3) If certain inductances will be suitable. (4) If 
the sct will receive signals without an aerial.. 

(1) No; this is a bad circuit altogether. 

(2) The condensers are the correct capacity for 
8 proper circuit. 

(3) Inductances wound in layers as you 
suggest are useless. Make a single layer coil about 
5” diameter, 12" long, and wind full of No. 24 
D.W.S. Connect up as shown in the Fig. 5, 
page 400, of the September 17th issue. 

(4) The set as described will not receive signals 
with an aerial, much less without one. 

A.W. (Bothwell) asks questions relative to 
using variometer in place of condensers for tuning. 

The subject of the advantages and disadvantages 
of variometers is too long to deal with in this 
column. Variometers, unless carefully devised, 
are only suited for tuning round a limited wave. 
length. In the circuit shown in your diagram 
the only capacity in the circuit is that due to the 
self-capacity of the variometer and the leads to 
the valve which means that the variometer must 
be large to tune to any reasonable wavelength. 
The American book Practical Amateur Stations, 
deals a little with this subject. It would not be 
easy to adapt a four-electrode valve to this circuit. 

A.W.W. (South Merstham) asks (1) For a 
circuit diagram for a two-valve set suitable for tele- 
phony, and (2) For suitable dimensions for the parts. 

(1) The circuit of Fig. 5, page 367, September 3rd 
issue should be satisfactory. 

(2) Use the present A.T.I. and condenser for 
the closed circuit. New A.T.I. to be 10"x 7” 
of No. 22. Reaction, 5’ x 4” of No. 20, all coils 
with tappings. Other dimensions are those usually 
given in these columns. 


Fig. 2. 


W.L.B. (Bristol) sends a sketch of his set, and 
asks (1) How to apply a valve to it. (2) Whether 
to use a hard or soft valve. (3) A question about 
his aerial. (4) If four three-strand guy w'res in- 
sulated from the ground will affect signals. 

(1) We wonder what results you get with your 
present set, as the connections are quite wrong. 
Connect as in Fig. 2. 


(2) Hard. 

(3) No, provided that the spreader itself is 
adequately insulated from earth. 

(4) Probably not to any extent. 

A.W. (Sunderland) asks for a diagram of the 
Marconi 127 tuner. 

We are sorry that we have been unable to obtain 
this diagram. 

W.M. (Glasgow) can only use a frame or very 
small aerial, and wishes to receive PCGG. He asks 
(1) Zf the set of page 105, May 14th issue, would 
be O.K. (2) If not, for a diagram to suit. (3) For 
a book dealing with the construction of such a set. (4) 
For a sound non-mathematical book on valves. 

(1) Possible, but not very likely, without more 
H.F. amplification. 

(2) We should prefer not to offer a set for this 
purpose, as the problem of reception of PCGG 
at such a distance as yours with & very poor aerial 
and the local jamming you are likely to get makes 
it very doubtful if you would get results with any 
set without some previous experience with valves. 

(3) We know of no suitable book. We should 
advise a careful study of the constructional articles 
in this magazine. 

(4) Bangay's ‘‘ Oscillation Valve” is suitable, 
also Scott-Taggart's book recently published. 

W.J.O. (Whitstable) is having trouble in con- 
verling his crystal set into a valve set and asks for 
advice. 

Any of your circuits should work, although 
the two using reaction should have a small blocking 
condenser across the telephones. We cannot 
judge of the suitability of your variable condenser 
as you do not state the nature of, or the thickness 
of, the dielectric. If this is thin sheet mica, the 
capacity will be considerably too great. The 
telephones should be on the earth side of the H.T. 
battery. We are afraid we cannot suggest much 
else, as you tell us so little that might suggest any 
trouble. 

* SPARKS °° (Hetton) asks (1) for a circuit 
to fulfil certain requirements. (2) Wavelength range. 
(3) How to introduce a separate reactance. 

(1) See Fig. 4, page 399, September 17th, for 
& circuit showing general principles. You can 
easily alter this to suit your own aerial circuit 
arrangements. 

(2) 5,500 metres with condenser in series, and 
&bout 10,000 metres with it in parallel. 

(3) We do not quite understand this. The 
coil shown is a separate reactance. If you mean 
as a separate heterodyne a complete new oscillator 
will be required. 

C.D.M. (Ilkley) asks (1) If an “R” valve 
will be as good as a '* V24 ” for the long range single 
valve receiver recently described. (2) The meaning 
of D.W.S. and S.W.S. (3) A question about his 
aerial. 

(1) An R valve will be quite O.K. for this circuit. 

(2) Double and single wound silk respectively. 

(3) Not likely to. If the switches are introduced 
in the lead-in, there is no need to use two switches 
at all. 

* S.O.S.” (Rugby) asks three questions about 
a single valve and crystal receiver, and (4) Whether 
either iron bars across his window or a dratn pipe 
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which does not reach the ground can be used for his 
earth. (5) Whether an earth is essential. 

(1) For C.W. it will be necessary to couple the 
coils, but the coupling should only be very loose. 

(2) Coil “a” is necessary. 

(3) Condenser 1 should be about 0-004 mfds., 
but is not essential. 2 is essential and should be 
about 0:0005 mfds. 

(4) Neither of the “ 
of the least use. 

(5) An earth is essential for this set. 
on page 519, Nov. 12th issue. 

H.S. (Clapham Common) asks (1) Why his 
set will not receive PCGG, although he gets such 
stations as Lympne all right. (2) The capacity 
of a certain condenser. 

(1) Crystal reception followed by L.F. amplifica- 
tion is quite unsuitable for the purpose. You only 
get the Air Force stations because of their greater 
power and proximity. You will require about 
two stages of initial H.F. amplification, with reac- 
tion, in order to get PCGG well. 

(2) We do not know the exact value of this 
condenser; probably about 0-002 mfds. 

E.C.S.O. (Shepperton) asks (1) If it is possible 
to get useful results on 600—10,000 metres with a 
single valve set. (2) For the proportions for the 
coils. (3) If the reaction coil should be variable 
for such a range. (4) If a certain circuit sketched 
is the best for the purpose. 

(1) and (4) Quite good results can be got with 
the circuit you suggest if skilfully used. It is 
one of the best possible, but the telephones should 
be on the negative side of the H.T. battery to 
minimise capacity effects. It would be better 
to use a transformer, which should be on the positive 
side. 

(2) A.T.I. should be about 60,000 mhys., with 
a parallel condenser of 0-001 mfds. Reaction 
coil can be about 20,000 mhys. 

(3) For such a large wavelength range the reac- 
tion coil should have three or four tappings. 

D.D.R. (Edinburgh) asks (1) For particulars 
of two valves described. (2) Where he can get informa- 
tion about honeycomb coils, and whether we recommend 
them more than basket coils. (3) If reconditioned 
Brown H.R. telephones are likely to be satisfactory, 

(1) The A.E.G. valve works on 2-2 volts. L.T., 
and 100 volts. H.T. The characteristic is very 
poor, and the valve is not likely to be good 
except for L.F. amplification. The other valve 
appears to be by Siemens and Halske, and has 
most probablv similar characteristics. 

(2) Information is rather scattered. See issue 
for July 23rd. Except for their portability, 
we prefer the basket coils if in single units. 

(3) If reconditioned by the makers these will 
be O.K. If not, there will be a certain element 
of risk, but they will probably be satisfactory. 

G.R. (Huddersfield) asks (1) If an additional 
10s. has to be paid more than for the crystal license 
to enable a valve to be used. (2) What wire to use 
for an earth lead. (3) If a sketched circuit is a 
good one. (4) For a good cheap book on valves. 

(1) No. 

(2) 7/22 would be very good, but you may 
use No. 16 or 18 if you prefer it without much loss 
of efficiency. 


earths’? you suggest is 


See article 


good for this purpose. 


THE WIRELESS WORLD 


(2) Yes: we should not give it so frequently 
if it were not. 

(4) Bangay's ‘ The Oscillation naive " js very 

C.P.V. (Holloway) asks (1) Which | is the better 
of two suggested aerial arrangements. (2) A question 
about the windings of a telephone transformer. (3) 
Which is the better for telephony, a single valve, 
or a valve and crystal set. 

(1) That of Fig. 2. 

(2) The rule that the resistance should be that 
of the telephones is approximate only. The 
value you suggest, though not the most efficient, 
will probably give quite good results. 

(3) Valve and crystal. 

A.R.P. (Malborough) asks (1) What type of 
variable condenser we recommend for a capacity 
reaction (2) Windings for a transformer for 
4,000 ohms telephones. (3) For any suggested 
improvementa to his set. (4) What ts the call signal 
of the “ Quest." 

(1) Any type which will give small capacities 
with the power to vary them at will is quite satis- 
factory. Either the vane or the tube type is quite 
good. 

(2) Make the windings about 10,000/4,000 ohms, 
with about No. 46 wire. 

(3) A potentiometer to the first grid, and also 
to the outer grids when using the transformers, 
would improve the set. 

(4) Regret have no information. 


G.R.E.C. (Coulsdon) asks (1) How to wind 
a certain pair of formers for a reaction coupler for 
long wavelengths. (2) If it ts advantageous to have 
separate filament resistances to each valve in an 
amplifier. (3) The best way of charging accumulators 
from an A.C. supply. 

(1) The former will be too small for the reaction 
for such long wavelengths. You might try winding 
as much No. 26 on the big coil and 30 on the smaller 
as you can, both windings to be pile. The result 
will probably not be very satisfactory. 

(2) Improvements so obtained are so small as 
to be hardly worth the trouble and expense. 

(3) By means of a rectifier, as for instance of 
the B.T.H. “ Tungar " type. 


* BEGINNER "' (Coventry).—(1) The result 
of the test does not prove that there àre no more 
breaks in the coil. In fact we should think it 
was more probable that there were. 

(2) and (3) This piece of apparatus appears 
to be a shunted condenser for use in conjunction 
with & Brown telephone relay. It is of no use 
in connection with a normal receiving circuit. 


A.D.H. (Havering) asks for windings for H.F. 
transformers for a range of 300—25,000 me. 

Read the present series of articles on this subject. 
and also refer to the June 25th issue, in which & 
report is given of the Wireless Society of London 

meeting at which Mr. Campbell Swinton read 
a Paper. 

D.H. (Sutton) asks (1) If BYC should be readable 
on a three-valve set at 3,500 miles on a large aerial. 
(2) Whether a self or a separate heterodyne is more 
suitable. (3) If Burndept coils be suitable. 
(4) For a four-electrode valve circuit for 300— 
24,000 ms. . 


614 


i QUESTIONS AND ANSWERS 


(1) Yes, provided the receiving circuit was well 
designed and used. 

(2) A separate heterodyne will give best results. 

(3) Yes, if carefully selected. 

(4) We regret that we cannot obtain the required 
circuit at present. 

*" SPREADER ’’ (Newcastle) asks (1) If 
the telephone transformer described on page 693 of 
December 25th issue is suitable for 150 telephones. 
(2) What alteration to make a frame aerial tuning 
panel on page 595, 1920, to use an outside aerial. 
(3) Windings for a coil. 

(1) Yes. 

(2) No alteration is necessary. Put the switch 
to long wave position and join aerial to A and 
earth to B. 

(3) No. 223 will make the coil more than 34" 
outside diameter. Wind with No. 26 to the full 
diameter of 34”. "Traverse the wire across the 
coil about three times for each revolution. 

A.L.B. (Boxmoor) has an H.F. amplifier 
which apparently he cannot stop oscillating. He 
asks why. 

Your test with the reaction coil should show 
you that a coil of 70 to 100 turns is the most suitable 
one for the circuit. To obtain control of the oscilla- 
tion connect a 200 ohm potentiometer across the 
6-volt battery and its slider to all the grids, instead 
of your present connection. By this means you 
will be able to introduce grid current which will 
have a damping effect on the oscillations. 

* WORRIED "'' (Aberdeen) has a valve trans- 
mitter with a pair of telephones shunted by a con- 
denser in the eurth lead. He asks (1) Value for 
the telephone condenser and for the grid leak. (2) 
If a 20 henry smoothing choke is sufficient. (3) If 
a microphone transformer described is O.K. (4) If 
the circuit is correct. 

(1) Grid condenser and leak depends on the 
type of valve used. Try 0-001—0-002 mfds., and 
adjust the leak till best results are obtained. 
Placing the telephones in the aerial circuit is 
thoroughly bad. If the condenser breaks down 
the full machine voltage will come across the 
telephones and your head, with serious results 
to both. 

(2) This should be suitable. 

(3) Yes. 

(4) Yes. An additional condenser across the 
smoothing chokes to the negative H.T. will improve 
the smoothing arrangements. 

S.F.B. (Oundle) asks (1) If external reaction 
ia necessary in his three-valve resistance amplifier. 
(3) If the transformer coupling is preferable on a 
fairly wide range of wavelengths. (3) Lf it is possible 
to arrange a set of four resistances for a resistance 
amplifier for a range of 180—10,000 ms. (4) For 
criticism of get. 

(1) A capacity reaction or electromagnetic 
reaction will be a great improvement. 

(2) For a very wide range of wavelengths 
above 1,000 metres, the resistance coupling will 
give better results than transformers; but for 
a single wavelength a suitable transformer can be 
made to give better results. 

(3) For wavelengths above 1,000 metres it is 
only necessary to use one set of resistances. There 
is no advantage in having four. Intervalve 


condenser should be about 0-001 mfds. Up to 
1,000 metres transformers properly designed will 
give good results. 

(4) The circuit is quite good. 

H.F.J. (Oxford) asks (1) Why telephony is not 
received on his two-valve set. (2) How to add another 
valve. (3) Capacity of a given condenser. (4) For 
particulars of a telephone transformer. 

(1) Croydon telephones on 900 metres, and should 
be heard on your set if properly adjusted. Dis- 
connect the condenser across the A.T.I., and 
carefully adjust the reaction almost, but not quite, 
to the point of oscillation. There is no telephony 
from aviation stations except during the daytime 
and under favourable flying conditions. 

(2) Add another L.F. magnifier, coupling it to 
No. 2 valve by an intervalve transformer. 

(3) Approximately 0-00002 mfds—very small 
owing to thick spacing washers used. 

. (4) See December 23rd, 1920, issue, page 693. 

W.W. (Airdrie) asks, with regard to Capt. 
Hobbs’ article, page 212, June 25th issue. (1) 
Diameter and length of A.T.I. former. (2) Details 
of telephone condenser. 

(1) The diameter of the former in the Mark III 
tuner is approximately 31", and the length about 


(2) For a 0-003 condenser use 0-002” mica 
between the foils, and four foils with an overlap 
of 10 square cms. To obtain this capacity the 
condenser must be clamped very tight. 

(3) The dates of issue of the pages you give 
are October 30th and December llth, 1920. 

H.P. (Cogham) describes a single valve set, and 
asks (1) If the ordinary telephones are suitable. 
(2) If suitable for telephony. (3) For inductances 
for 4,000 metres with a condenser which is only 
partly described. 

(1) H.R. telephones, 1,500 ohms. or more, can 
be used directly in the anode circuit, or L.R., 
120 ohms with a transformer as described in the 
December 23rd, 1920 issue, page 693. 

(2) Yes, if a reaction coil 1s added to the circuit 
between the anode and the positive of the H.T. 
battery, and coupling into the A.T.I. 

(3) We cannot calculate the capacity of the 
condenser, but suggest the following former :— 
5” diameter wound with 12” of No. 24. 

A.S. (Wakefield) describes a crystal set, and 
asks (1) If suitable for PCGG. (2) For additional 
apparatus. (3) For a diagram of a suitable circuit. 
(4) If telephony comes under the same permit as 
telegra phy. 

(1) No, although the set is very fair as a crystal 
set. 
(2) and (3) Try a two-valve resistance set, 
as shown in the issue for September 17th, page 399, 
Fig. 4. 

(4) Yes, but not unless your license states so. 

C.C.G. (Lowestoft) asks (1) For a criticism 
of a crystal circuit. (2) Where to add a valve. 
(3) The gauge of wire for a loading coil. 

(1) Cireuit is not quite correct. Crystal and 
telephones should be connected in series across 
the variable condenser, block condenser should 
be across the telephones. 

(2) A V24 or an R valve could be adapted 
to this circuit in many ways, but we think you will 
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do well to make up a single valve reaction set 
which has been described as shown in these columns 
many times recently. 

(3) For an aerial loading coil use No. 24 wire. 

R.C. (Dundee) asks (1) For a winding on a 
5” former for 600—3,500 ms. (2) For a 4” diameter 
secondary (but omits to state the size of the condenser). 
(3) Where to obtain crystals. 

(1) Wind for 12" with No. 26. 

(2) Assuming a 0:0005 mfds. condenser, wind 
with 8” of No. 26. 

(3) From any of the dealers in wireless apparatus 
aa ane in this magazine. 

G.S. (Carisbrooke) wishes to have a diagram 
of a crystal circuit. 

The simplest crystal circuit is shown on page 
302, August 6th issue. A better circuit is shown 
on page 400, September 17th issue. 

*SUBSCRIBER" (Handsworth) asks if H.F. 
amplification is the most efficient for receiving 
telephony. 

This is undoubtedly the most efficient method 
because the small changes in the H.F. potential 
are amplified, with greatly increased efficiency 
of rectification. Rectification of most detectors 
is very poor for weak signals. 


E.A.D. (Amsterdam) has a Mark I aircraft 
tuner, and asks for information regarding range, 
valves, etc. 

We have no definite information regarding this 
sot. It probably required R valves, and has only 
a short wavelength range. The best course to 
adopt is to dismantle the set and use the parts 
to make a new one. We cannot say what modifica- 
tions are required for frame aerial reception with 
this set. : 


J.R.S. (Walworth) asks (1) If weakening the 
coupling on a single valve set should strengthen 
the signals. (2) Why a telephone transformer does 
not increase the signal strength. 

(1) This result may be due to the reaction 
coupling being the wrong way round, in which case 
you will probably be unable to get C.W.; or else 
it is the result of your coupling being considerably 
too tight. If this is so, the remedy is obvious, 
t.e., to work at looser values of the coupling. 

(2) Signals with L.R. telephones and transformer 
should be as strong as with H.R. telephones. 
Either the transformer is defective, or itisincorrectly 
connected up. Connect L.R. winding to the 
telephones. 

Q.S.B. (Pangbourne) asks if tt is possible 
to do without the reaction coil on a two-valve set. 

Yes; use a capacity reactance. Connect a 
small variable condenser, 0:0001 mfds, between the 
anode of the second valve and the grid of the first. 


* BUZ BUZ’’ (Streatham) asks (1) If the 
reaction coil must be wound in the opposite direction 
to the A.T.I. (2) Can the reaction slide in and out 
of the A.T.I. (3) Switable dimensions for a reaction 
coil for a 4" x 10" A.T.I. wound with No. 22. 
(4) If a circuit sketched is suitable. 

(1) No 

(2) Yes. 

(3) Diameter 3", wound with 4" of No. 28. 

(4) Yes. 

A.H.M. (Carbis Bay) asks (1) Whether a certain 
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coil will be suitable for a reaction coil. (2) If a 
transformer is mneccssary to couple a resistance 
amplifier to a detecting valve. (3) How to do it 
(4) The range of his set. 

(1) Yes. 

(2) and (3) A transformer is not necessary. 
The simplest method is to connect on to the final 
valve in exactly the same way as the last valve 
of the amplifier is connected. A resistance am- 
plifier rectifies as well as amplifying. i 

(4) About 5,500 metres. 

H.S.W. (Anerley) asks (1) For dimensions 
Jor grid condenser and leak for a two-valve receiver. 
(2) Dimensions for a telephone condenser. 

(1) It is impossible to predict accurate dimen- 
sions for either the condenser or the leak without 
& full knowledge of the set and the valves to be 
employed. You might try a mica condenser, 
with two sheets of mica for the dielectric, and with 
one pair of plates, overlapping about 2 or 3 square 
ems. grid leak, a strip of ebonite 3” long and 1" 
wide, with pencil lead rubbed in till the best results 
are obtained. 

(2) As &bove, but with an area of overlap of 
about 25 square cms. 


‘¢ OHM, SWEET OHM "' (Hampstead) asks 
(1) Which is better, magnetic or capacity reaction. 
(2) For diagrams of two two-valve amplifiers. | (3) 
Ratio of inductance of A.T.I. and reaction coils. 
(4) If he could receive Annopolis and Arlington 
on a two-valve resistance amplifier. 

(1) Magnetic is usually more easy to manage, 
otherwise very little to choose between them. 

(2) (a) See Fig. 5, page 527, November 12th 
issue. (b) As above, but with the reaction coil 
omitted and the condenser inserted between the 
grid of the first valve and the plate of the second. 

(3) This is impossible to state, as it depends 
on various constants of the circuits Smployed, 
about which we know nothing. 

(4) With a good set, capable of reaching the 
wavelengths, and skilfully handled, you might 
get results under favourable conditions. 


*" LIMESDALE "' (Old Hill).—The coils you 
suggest are too small for the purpose. We should 
recommend the A.T.I. to be about 5" x 4”, wound 
with No. 22 wire, and the reaction coil to be 
4” x 3", wound with No. 26 or 28. It is, however, 
safer not to couple the reaction coil into the A.T.I. 
but to use a coupled circuit and couple into that. 

J.A.V. (Reading) asks (1) The capacity of a 
certain condenser. (2) For a diagram of a single 
valve sel, with full details of working dimensions. 
(3) Zf a single wire aerial 75’ long and 30’ high will 
be suitable for the above. (4) If a circuit sketched 
78 correct. 

(1) We cannot say, as you do not give the thick- 
ness of the dielectric. Probably of the order 
of 0-001 míds. 

(2) The type of set desirable will depend on the 
work which you wish to do, about which you say 
nothing. The single valve receiver described 
with full instructions in Nos. 23-26 of Vol. 8 
should meet with your requirements. 

(3) Yes. 

(4) Quite correct. 


S.H.H. (Reading) sends a sketch of a circuit, 
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aiul asks (1) Whether it would be suitable for PCGG. 
(2) Dimensions for the cous. (3) If a loose coupler 
would be aatisfactory. 

(1) The cireuit might give fairly good results 
if very carefully used, but a 2 or 3 stage amplifier 
would be much preferable. 

(2) See reply to * LIMESDALE,'' above. 

(3) Yes. 

H.G.P. (Putney) asks for a diagram of a set 
as that given on page 199, June 25th issue, but using 
only one H.F., one Rectifier, and one L.F. valve. 

We think that if you have any knowledge of 
the principles of working of the set referred to, 
it should be quite easy for you to make such an 
alteration to the diagram yourself. An attempt 
to do so would be far more beneficial to you than 
merely getting the result from us. However, 
we add the diagram as requested. See Fig. 3. 

« ANXIOUS ” (Dublin) asks (1) What re- 
sistance the telephones of a valve receiver should have. 
(2) What gauge of wire should be used. (3) What 
current flows through the telephones. 

(1) 1f used directly in the anode circuit the resis- 
tance should be as high as possible, say 4,000 ohms. 
for each earpiece. 

(2) Wire should be about No. 47. 

(3) About igro of an ampere. 

J.W.S. (London) asks (1) The capacity of a 
given condenser. (2) Winding for an A.T.I. for 
6,000 ms. (3) How to space 28 tappings on it. 
(4) Suitable dimensions for a reaction coil. 

(1) About 0:00015 mfds. 

(2) 67x 12", wound with 
too fine for an A.T.I. 


No. 26. 
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(3) Arrange the spacing so that the intervals 
increase steadily along the coil, the intervals at 
the end being about three times those at the 
commencement. 

(4) Try about 4" x 3” of No. 26. 

« AMATEUR ” (Northumberland) «uskis 
whether converting a 60’ twin aerial to a 100’ single 
wire, the height and direction remaining approxi- 
mately the same, will improve the results given by 
his set. 

It may do so a little, but is not likely to make 
very much difference. 

W.A.P. (Porthcurno) asks how to arrange 
buzzer and crystal circuits for transmission and 
reception on a wavelength of one metre. 

We regret that we have no experience of sets 
working on such a wavelength. We are afraid 
you will find the problem by no means easy of 
solution, owing to the difficulty of getting any ap- 
preciable radiation at the transmitter or absorption 
at the receiver, with circuits possessing sufticiently 
low capacity and inductance to tune to such a 
wavelength. You will have to dispense with earth 
leads altogether. For such a wavelength vour 
aerial systems will probably have to be just single 
wires about a couple of feet long. 

W.B. (Birmingham) asks (1) How to convert 
the limes given in the August 6th issue for various 
transmissions to ordinary time. (2) What the 
mean time there referred to means. (3) Information 
as to the wavelength of Northfield station. (4) If 
there ts any objection to using a valve with the plate 
outside the glass. 

(1) The first two figures give the hour, reckoning 
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from midnight to midnight, ae. 24 hours in all. 
The second two figures give the minutes after the 
hours. 

(2) Greenwich mean time corresponds to the 
standard time used at this part of the vear. During 
the period in which summer time is in force the 
equivalent summer time is one hour later than the 
corresponding mean time, ég, 2 p.m. G.M.T. 
is equivalent to 3 p.m. summer time. 

(3) Regret no information. 

(4) Some results may be obtained with valves of 
this type, but they arenot so good as the normaltype. 

* HONEYSLAB ”’ (Coventry) asks (1) Which 
give better results on any wavelength, slab or honey- 
comb coils. (2) Whether a certain list of coils would 
|. be suitable for a range of 300-12,.000 metres. (3) 
For suggestione for winding the coils. (4) What 
objection there is to winding two big coils and tapping 
them to get shorter wavelengths. 

(1) There is very little to choose between them. 
The honeycomb type is somewhat more compact 
and quicker to make for long wavelengths. 

(2) You might omit the 500 and the 4,000 metre 
coils, which are hardly required. Otherwise O.K. 

(3) See the issue for October 30th, 1920. 

(4) A considerable loss of efficiency may arise 
from currents induced in the parts of the wire 


which are not being used, but which are not 


entirely disconnected froin the circuit. 

R.O.E. (Birmingham) asks (1) For criticism 
of his single valve set. (2) What wavelengths it should 
tune to. (3) If the coils should be closely coupled 
for the set to oscillate. (4) What is meant bu the 
set oscillating. 

(1) The set appears O.K., except that vou show 
only one end of the A.T.]. connected into the 
aerial circuit. It should be connected either in 
series or in parallel with the A.T.C.. and if in series, 
it should be placed on the earth side of the condenser. 

(2) Impossible to say, as vou only give the weight 
of wire on the coils, and sav nothing about their 
dimensions. You also say nothing about the 
A.T.C. 

(3) Fairly tightly. 

(4) A set oscillates when it generates currents 
of high frequency, or oscillations, independently 
of any such currents received from any distant 
source. 

H.S. (Cricklewood) asks (1) Which will give 
best results for transmission for 25 miles to a crystal 
receiver on 10 watts (a) a spark coi, (b) a power 
buzzer, or (c) tonic train, usina a spark coil for the 
H.T. for the valve. (2) How much the addition of 
a L.F. valve to the single valve. receiver is likely 
to improve results, 

(1) On the whole we prefer (6) in this case. 
(c) Would also be good if etticiently carried out, 
but the difficulties. and the possibilities of very 
poor efficiency are considerable. We doubt if 
you will get very good results at this distance on 
this power without. valve reception. 

(2) Probably 200-350 per cent. for 
strength signals. 

G.S. (Brighton).— It is difficult to advise 
you how to add a further two valves to vour set 
without some knowledge of how your present set 
is connected up. You will find typical three-valve 
sets on page 360. Septermber 3rd issue, and on page 
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396, September 17th issue. 
others in recent issues. 
E.W. (Port Talbot) asks (1) What teli phones 
to use with a Mark III tuner or with a two-ralice 
amplificr. (2) If 150 ohm. telephones are used, 
what ratio transformer lo use. (3) For a diaqram 
of a“ Mark I 20 watt rear 65 metre tico-ralre panel. 
(1) The Mark I1] tuner has no telephone trans- 
former. 8.000 ohms. telephones may be used. 
or low resistance 150 ohms. with a transformer 
will give equally good results. For valve sets 
it is preferable to use L.R. with a transformer. 
(2) Use a transformer with a ratio. of about 
$ to l. 
(3) See last and this issue for anarticleonthisset. 
B.R. (Peckham) asks how a Mark ILI three. 
valve amplifier can be made suitable for tele phony. 
This set is a low frequency amplifier, and only 
magnifies signals after rectification. It should he 
connected to the receiver in place of the telephones 
through a 1 to | transformer. For C.W. reception 
a valve oscillating set must be used. or else the 
connection to the first valve be altered so that 
it can be made the detector and reaction valve. 


There are also many 


STRAYS (Northampton) asks (1) The name 
of the station sending QI for long periods, (2) The 
meaning of pse at the beginning of a message. (3) 
The call of Leafield station. (4) The meaning of 
groups of figures sent by MPD after weather 
reports, 

(1) Probably the new P.O. station. at Leatield. 

(2) This is the unofficial abbreviation for please. 

(3) GBL. 

(4) This is an Admiralty message. 

R.H. (Tufnell Park) asks (1) Can a .Morse 
inker be used with one valve. (2) Can a Weston 
relay be used in conjunction with a Morse inker. 
(3) Lf qood results will be obtained by using 200 volts. 
A.C. mains for lighting a receiving valre filament 
throunh a transformer. 

(1) No; one valve does not give sufficient 
current. change. 

(2) Yes, but it is hardly robust enough for heavy 
duty of this sort. 
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(3) It will probably be much better to stick to 
- accumulators if you already use them. See a 
recent article on the subject. 


H.S. (Oldham) asks (1) For instructions for 
converting the Mark III tuner to a longer wavelength. 
(2) How many valves would be required for tele phony. 
(3) For a conversion diagram. 

(1) See articles on the subject in issues for March 
5th and 19th, 1921. 

(2) and (3) The addition of & valve is not 
essential for telephony, though it would certainly 
lead to improved results. The more valves you 
add the better will be the results. So many circuits 
&re possible that we cannot do better than refer 
you to the many valve circuits recently published 
in these columns. Preferably choose one with 
magnetic reaction, and if more than one valve 
is used, employ at least one stage of H.F. ampli- 
fication. 

W.B.V. (Hulme) asks for a criticism of a circuit. 

If you add a condenser across the primary of 
the telephone transformer the circuit will be the 
one that we sketch very frequently in these columns 
as about the best possible single-tuned single valve 
receiver. The arrangement of the panel appears 
to be in accordance with the theoretical diagram. 

L.H. (Liverpool) asks (1) For a circuit to make 
use of certain items of gear. (2) Whether it will 
enable him to receive American stations. (3) Par- 
ticulars with regard to Seaforth (GLV) station. 
(4) The cause of whistling when receiving signals. 

(1) The circuit of Fig. 4, page 526, November 
12th, should meet your requirements, but you will 
be able to use two tuned circuits in the ordinary 
way instead of the single circuit there shown if 
you prefer it. 

(2) Under favourable conditions you may do 
so if the set is well designed and built. 

(3) We believe a 14 kW. spark set, operating 
nominally on 600 metres. 

(4) Interference between two sources of C.W., 
either both outside the set, or one outside the set, 
and the other arising in it. 


H.B. (Lincoln) asks (1) What size of former 
to use for the secondary of a loose coupler, the primary 
being 6” x 12", wound with No. 22. (2) Dimensions 
for a potentiometer. 

(1) 7” x 5”, wound with No.: 28. 

(2) About 60’ of No. 36 eureka or similar wite, 
wound on a bar of slate so that consecutive turns 
are insulated from each other, will be satisfactory. 

H.E.W.D. (Cheltenham) asks for criticism 
of a circuit. (2) What size to make certain coils. 
(3) What wire to use for a filament resistance. 

(1) The type of circuit suggested is quite good, 
but condenser D has about four times too much 
capacity. Also a diameter of 24” is very inefficient 
for an A.T.I., except for very short wavelengths. 

(2) It is difficult to give figures since you give 
us no information as to the wavelength that you 
desire to reach. The circuit you have chosen is 
suitable for quite long wavelengths if you wish. 
Consult replies of this nature frequently given, 
and choose the sizes that best meet with your 
requirements. 

(3) Two yards of No. 22 eureka will be sufficient. 

'* BILLI ’’ (Gosport) ask» for the best method 


of constructing a variable grid leak for use with a 
special type of valve. 

We have no practical experience of such a device, 
but think that the most satisfactory type would be 
& solution of cadmium iodide in amyl alcohol, 
with electrodes (of cadmium) whose distance 
apart could be varied. If a fine tube of liquid 
is used, a resistance of many megohms can be 
obtained in this way. See an article by N. W. 
McLachlan in the Radio Review for June, 1920. 

G.V.P. (Harrow).—(1) The wavelength of 
the set will be about 4,000 ms. 

(2) The addition of this coil will probably 
raise the wavelength about 500 ms. 

(3) You will be able to hear ships in the North 
Sea and the Channel, and the larger Continental 
spark stations, if your set is fairly efficient. 

** SKYRO "' (Highbury) asks (1) For criticism 
of a set. (2) Wavelength ranges. (3) For winding 
for a H.F. transformer. (4) Whether hard wood 
well shellaced may be used for the former of the 
transformer. 

(1) Quite O.K. 

(2) Aerial circuit about 4,500 ms. Secondary 
circuit, 6,000 ms. . 

(3) See the constructional articles now appearing. 

(4) This could possibly be used if nothing better 
were &vailable, but results with & good dielectric 
such as ebonite would be very much superior. 

J.B. (Gainsborough) asks for a diagram of 
a four-valve amplifier for use on telephony. 

We should recommend a circuit of the type 
shown in Fig. 2, page 396, September 17th issue, 
an additional H.F. valve added. "The connections 
between the second valve shown and this additional 
valve will be exactly the same as the connections 
between the first and second valves shown, except 
that no second reaction coil will be necessary. 

TELEFUNKEN (Camden Town) asks (1) 
For a diagram of wavemeter with variometer, fixed 
condenser, lamp, etc. (2) For a diagram of a 
Mark I combined C.W. transmitter and receiver. 

(1) The Townshend wavemeter isthe one required 
in this case. The diagram will be given in a forth- 
coming issue of The Wireless World. 

(2) Unfortunately we have not a copy of this 
diagram at the present time. 

HAROLD (Biddulph Park) submits a circuit 
diagram, and asks (1) For criticism. (2) For 
connections to add to another valve. (3) If wire 
netting laid on grass 1s a good earth. 

(1) We do not think this circuit will work, 
and suggest that shown in Fig. 1 of the October 
lóth issue (Question and Answer column) instead. 

(2) To add another valve the simplest way is 
to use it as a L.F. magnifier, connections for which 
have been shown in several recent numbers. 

(3) Fairly good, but it is generally better to 
bury it in damp earth. 

D.F.V. (Reading) asks (1) What are the advan- 
tages of honeycomb coils. (2) The ratio of capacity 
to inductance in a closed circuit. (3) If circuits 
can be tuned by means of a variometer instead of a 
variable condenser. (4) The inductive effect of 
placing two coils at right angles. 

(1) Honeycomb coils give coils of large inductance 
with fairly small self capacity, in a comparatively 
small space. dh 
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(2) On a circuit for use with a potentially 
operated detector, the capacity should be as 
small as possible so that the inductance may be 
a maximum to give the biggest possible potential 
changes for the detector. 

(3) It can be done, but only for limited ranges 
with a given variometer. The variometers require 
careful designing. 

(4) The inductance of two coils placed at right 
angles is equal to the sum of the two inductances, 
if there is no mutual inductance between them. 
There may be a small mutual inductance, and if 
so it adds to or subtracts from the inductance 
according to the direction of the windings. 

J.M. (Birmingham ).—(1) and (3) The circuit 
is wrongly connected. Wire up as shown in the 
figure, which shows a double slide inductance 
in use. If only using a single slide inductance, 
connect the crystal to the A.T.I. slider as shown. 

(2) 7/22 would be more suitable for the aerial, 
but it is expensive. Try a single No. 16 wire. 
Use 120 ohm telephones with a transformer. 


PHONEZ (Plymouth) asks (1) If Weston 
relays are sensitive enough to work in conjunction 
with one valve. (2) For a circuit. (3) For the 
issue of “The Wireless World” in which a set 
employing slab inductances is described. 

(1) and (2) Only with very strong signals. You 
would get better results with two or more valves. 
The circuit may be of any ordinary tvpe; possibly 
a condenser rectifier with reaction would be about 
the best. 

(3) There is no particular article dealing with a 
set of this nature. We suggest that you try a 
single valve reaction circuit given many times in 
these columns. Place a big coil in the aerial and 
the next big one in the anode circuit as & reaction 
coil, and adjust until signals are received. From 
this you will be able to pick out suitable combina- 
tions of coils to give & continuous range. 

(4) We have not tried gramophone records as 
a dielectric, but think they should be suitable. 


W.O.B. (Forest Hill) refers to a single valve set, 
and asks (1) If No. 2 unit coil can be honeycomb 
wound with 10,000 and 20,000 mhy. coils. (2) If 
No. 26 wire will be suitable. 

(1) Yes, it will be quite satisfactory. 

(2) No. 26 wire will do. Wind on a 2" former 
2” wide.for 10,000 mhys., 20 layers will be required 
and 30 for the 20,000 mhy. coil with 30 turns 
per layer. 

F.M. (Oldham) has a two-valve set with an indoor 
aerial on which signals are “' hoarse and elusive," 
and asks (1) If the circuit is correct. (2) If slab 
inductances will be suitable. (3) What type of 
aerial most suitable for his set. (4) Reactance 
to work with A.T.1. 


(1) Use only a single slider, and connect the grid 
and negative filament across the portion of the 
A.T.I. in use; otherwise O.K. 

(2) Yes. 

(3) We do not particularly favour indoor aerials, 
but suggest that you sling several wires in parallel 
under the roof. 

(4) Use a 2j" diameter former wound with 
6” of No. 26 enamelled wire. 
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H.G.V. (Shrewsbury) has a single valve set 
which will not work. 

The grid circuit is broken, as there is no connection 
from the 6-volt negative to earth. Also there 
should be a 0-001 condenser across the telephone 
transformer primary. We have no detailed in- 
formation of the coils referred to, so cannot say 
if they are satisfactory. Try all possible combina- 
tions of coils for fixed and rotating coils, changing 
over the connections of the rotating coil each time 
to get the proper direction of the winding for 
oscillation. 

J.M. (St. Helens) describes a three-valve German 
H.F. amplifier, and asks (1) If suitable for the Haque 
and Kenigswusterhausen telephony. (2) Any sug- 
gested improvements. (3) Why the reaction coils 
of a recent L.W. set are made to rotate through 180. , 

(1) Yes, results should be very good. 

(2) As a standard set the design can hardly 
be improved, except perhaps that the 0-002 con- 
denser between the anode and grid might be of 
higher capacity for long wavelengths. 

(3) For no particular reason, except that it 
is simpler for those who do not understand the 
necessity of the reaction being in a certain direction 
for oscillation. 


CORRECTIONS. 


In the article by Mr. Voigt in the last issue, 
Figs. 3 and 5 on pages 561 and 562 respectively 
have unfortunately become interchanged. 

In the advertisement, of Messrs. The Mullard 
Radio Valve Co., Ltd., appearing on page xvii of 
the Noveinber 26th issue, the filament voltage of 
the ‘‘ ORA " valves was shown as “ 36 to 40 volts ” 
instead of '' 3-6 to 4-0 volts." 

Mr. F. W. Higgs, who contributed the descrip- 
tion of two practical sets appearing on Page 533 oí 
the November 26th issue, asks us to mention that 
the sets are mainly designed by a cousin, Mr. J. S. 
Hobbs. The stations are located in Wolverhamp- 
ton. 


— — — - 


SHARE MARKET REPORT. 


Prices as we go to press, December 16th, are :— 


Marconi Ordinary... .. .. £l 14 O0 

" Preference .. eo £1 14 O 

a Inter. Marine .. .. 19 6 

oe Canadian Wai m 5 3 
Radio Corporation of America :— 

Ordinary .. .. .. .. 10 O 

Preference .. .. es .. 9 3 


The Directors of the Marconi International 
Marine Communication Company, Ltd., announce 
an Interim Dividend of 5 per cent., less Income 
Tax, payable on the 19th December, 1921, to the 
Shareholders registered on the books of the 
Company on the Ist December, 1921, and to holders 
of Share Warrants to Bearer, and that the Transfer 
Books be closed from the 2nd December, 1921, to 
the 8th December, 1921, inclusive. 
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Single Valve Amplifier Units 


These arc «o wired that without any loose connections they 
can be made into a multi-valve amplifier, both high and low 
frequency. The addition of an extra valve amplifier can be 
made by simply clipoing on another unit. All connections 
are made through four solid straps. No loose wires 
whatever. This arrangement has the advitions! advantage of 
having a separate filament control for cach valve. 


PRICES ON APPLICATION 


Unmounted Resistances - Price 1/- Each 
10.000 ohms to 10 megohm : - Made to any size 


168, West Parade, Lincoln. 
Dear Sir, 

A few weeks ago I purchased one of your three valve receivers ; after 
applying severe tests on all wavelengths, I really feel that the excellent performance 
of the set, merits the highest recommendation. 

The reception of telephony is very fine, and the working of the apparatus 
exceptiona'ly quiet. In addition to these advantages, the selectivity of tuning 
obtained by using tuned reactance circuit is so good that | should hardly have 
thought it possible without the use of a rejector circuit. 

You have full permission to make any use you please of this letter. I should, 
in fact, be pleased if you would publish it, as | think that not only will it be of 
use to you, but it will be doing a service to a large number of amateurs who have 

THREE VALVE RECEIVERS not yet been fortunate in obtaining such an efficient piece of apparatus at a 


| Vaie H.F. 1 Rect —1 L.F. ridiculously low price. 


PRICE OF RECEIVER Yours faithfully (signed) Allan L. Astill. 
(Without Valves) Tam QNS pm ^v 


£8 10 Oo Have you received our New Price List. 


Office and Works W R H TINGEY Offices and Showrooms 
Telephone: o Mk. Aie 92, Queen Street, 


1916 Hammersmith :: Specialist in Wireless :: Hammersmith, W.6 


HIGH “ MITCHELL ” TENSION 


Generators — Motor Generators — Dynamotors 
CAPACITY 20—2000 WATTS. 


MACHINES MADE OR DEVELOPED FOR OVER 100 COMBINATIONS. 


These are being adopted by several Radio Companies. A range of 
machines always in stock and progress, and in the majority of cases 
deliveries can be effected in 21 days. Our prices are right. 


Important to Commercial Wireless Telephone Companies. 
IMPROVEMENTS IN MEANS FOR REDUCING IRREGU- 
LARITIES IN THE VOLTAGE GENERATED BY DIRECT 

CURRENT GENERATORS. (Patent.) 


In conjunction with the Patentee, we are developing the 
above new instrument, which we are willing to demonstrate to 
any wireless undertaking. Will add efficiency to any direct current 
generator, including any alternating current rectifying devicesuch as 
rotary convertor, arc, thermionic valve, or a static or other rectifier: 
Please write for particulars. 


AMATEURS. DON'T BUY TRUE LATTICE COILS—MAKE THEM 


The * LOKAP " Winding machine costs you only 25/-, and this together with 

five or six shillings’ worth of wire, will make you a complete sct of coils per- 

fectly and cheaply. Look what you save! Call and see machine demonstrated. 
(The * LOKAP' Winder is protected. 


| MITCHELL'S ELECTRICAL & WIRELESS Ltd., 


Great Britain's Great Wireless Stores, 118, Rye Lane, Peckham, S.E.15 


OUR EXPERIENCE 


in the Manufacture of High and 
Low Tension Condensers for all 
Types of Wireless Installations 


IS UNIQUE 


IT IS AT YOUR SERVICE. 


All enquiries other than American 
should be addressed to (Department W.) 


DUCON WORKS, Goldhawk Rd., 


UBILIE Shepherds Bush, London, W.12 
Telephone: -  - HAMMERSMITH 1084. 


Telegrams: HIVOLTCON, PHONE, LONDON. 


CONDENSER C? L° 
Code : - MARCONI INTERNATIONAL. 


DUBILIER CONDENSER CO. (1921) LTD, 
All American Enquiries to be addressed— 


DUBILIER CONDENSER CO, Inc. 217 Centre Street, New York. 
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The *B Mark Ix" Receiver 


METHODS OF CONVERSION—III. 


By Puiup R. Coursey, B.Sc., F.Inst.P., A.M.LE.E. 


may be drawn to still another method of con- 

verting the B Mark I* Rear type trench receiver 
into a double note magnifier. The arrangement 
resembles the one described at the end of the 
article on this subject in the last issue of The Wireless 
World in that it is arranged for a high resistance 
input, i.e., for joining directly in series with the 
plate circuit of an existing detector valve receiver. 
It differs from that one, however, in that it is 
designed for use with low-resistance telephone 
receivers instead of high-resistance ones. The 
former arrangement using high-resistance telephones 
in series with the plate circuit of the last valve 
was suited for cascading two or more of these 
two-valve units so as to build up a four or six- 
stage low-frequency amplifier, since to do this it 
is merely necessary to connect the input terminal 
of one unit to the telephone plug sockets of the 
preceding one, taking care that the connection 
is made the correct way round. The change-over 
switches on each unit enable that unit to be 
cut out of circuit at will, as already described, 


IE addition to those already discussed attention 


* 
nT- 
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TELEPHONE 


so that if three units of this type are connected 
in cascade it is possible by manipulation of the 
switches to use at any time either 0, 2, 4 or 6 valves 
in cascade. 

In order, however, to obtain the advantages 
of a telephone transformer in the output circuit, 
so as not only to separate the telephones from 
the valve circuit, but also to enable a low-resistance 
loud-speaking telephone to be used with the 
instrument, the change-over switch may be ar- 
ranged to transfer the telephone transformer 
from the plate circuit of the second valve to the 
input terminals. A high-resistance input circuit 
with the intervalve transformer can thus be re- 
tained as shown in Fig. 1. Apart from the use of 
the telephone transformer, this diagram is similar 
to the arrangement outlined in Fig. 2 of the second 
part of this article in the last issue of The Wireless 
World (page 590). To convert the instrument in 
this way, the existing '' Intervalve " and “ Valve- 
to-Phone ” transformers can be left in place, and 
the new ‘“Intervalve " transformer fitted in the 
space cleared by the removal of the unwanted 


INTER VALVE 
TRANSFORMER 


TO angot OF 
CÉTECTOR VALVE 
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parts, the connections to it being made as shown 
in Fig. l herewith. 

Of the two patterns of instrument, the '* Front ” 
and the “ Rear" types, the latter as has been 
stated has advantages for conversion, in the ways 
described above, into a two-valve L.F. ainplifier. 
The former pattern may be converted into a 
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Fig. 2. 


il 


two-valve receiver, with one detecting and one 
note magnifying valve, on the lines shown in Fig. 2 
on page 559 (The Wireless World, Dec. 10th, 1921), 
since this type contains some parts which 

wil be found useful. In these “Front” type 
receivers designed for 65 metres there is fitted . 
an additional fixed condenser besides the one 
connected to the anode of the first valve, as in the 
“ Rear ` pattern instrument. (See Fig. 1. page 558, 

The Wireless World, Dec. 10th, 1921.) This 
extra condenser (which, however: is not fitted 
in the sets designed for 80 metres instead of 65) can 

with same valves be used as the grid condenser, 

so that in conjunction with the grid leak also to 
be found in the instrument very little alteration 
is required in the wiring. 

In this instrument there will be found also a 
small variable condenser marked Antenna Shunt, 
the function of which wastocounteract any detuning 
that might arise if aerials of different capacity were 
used with the set. It consists of a number of 
fixed and movable zine plates with thin dises of’ 
ebonite to form the insulating dielectric between 
them.” The maximum capacity of the condenser 
is of the order of 0:00025 microfarad, so that after 
cleaning up of the ebonite, etc., it forms a useful 
tuning condenser for the coils which must necessarily 
be used with the apparatus to convert it into a 
complete receiver. For this purpose it should be 
left connected in its present position, across the 
Aerial and Earth terminals (marked on the in- 
strument for connection to two aerial wires), 
so that it becomes a parallel condenser to any 
tuning coil connected across those terminals in 
the usual way, Fig. 2. 

If it is desired to avoid the igen in the ebonite 
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dielectric in this variable condenser, the same 
framework and fittings may be used to build a 
variable air condenser by removing the ebonite 
disc. Greater rigidity may be obtained by cutting 
out new condenser plates from thicker metal 
and using them to rebuild the condenser. By using 
this condenser for the grid condenser of the set, 
some slight advantage may be obtaimed since it 
can be adjusted until best signals are heard. 

Since in some of these instruments some of the 
trausformer windings may be found to be faulty. 
it is worth while remembering that this need not 
necessarily render the transformer quite useless 
in the instrument. This applies particularly to 
the intervalve transformers, since if one of the 
windings remains good, it can be connected in 
series with the anode circuit of the first valve so 
as to act as an impedance, and a condenser used 
to pass on the amplified impulses to the grid of 
the next valve, as indicated in Fig. 3 which shows 
the essential elements only of this part of the cir- 
cuit, R being the grid leak. and C the new coupling 
condenser. The grid leak which is to be found 
in the instrument, should of course be connected 
between the grid and filament of the second valve, 
so as to maintain the normal grid potential at the 
desired value. ln this way it is possible to make 
use of the parts of an instrument that would other- 
wise be scrapped. 

‘Thus suppose that one of the windings of the exist- 
ing intervalve transformer is found to be faulty. such 
for example as an internal disconnection, but that 
the other winding is in good condition, the vood 


winding if it is the primary (IP- OP) should be 
left joined up between the anode of the first valve, 
and the H.T. positive as usual, and the secondary 
winding should be disconnected completely. If it is 
the secondary winding that is faulty, the wires 
found connected to the IS and OS terminals 
should be removed, and the wires from the IP and 
OP terminals transferred to IS and OS respectively. 
By reference to Fig. l on page 538 (The W ircless 
World, Dec. 10th) it will he seen that there is already 
a condenser joined to the anode terminal of the first 
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valve, the connection from thisanode terminal being 
usually taken from the anode terminal screw to 
one terminal of this condenser, and then back 
again to the IP terminal of the intervalve trans- 
former. These leads to this terminal of the con- 
denser should be left in position, but the wire 
running from its other terminal to the positive 
L.T. terminal should be removed from -- L.T. and 
connected instead to the grid terminal screw of the 
second valve. 

The grid leak already mounted in the instrument 


is connected between the grid circuit of the first 
valve and the negative L.T. terminal. The latter 
connection should be left in place, but the former 
should be transferred to the grid terminal of the 
second valve, so that the leak is connected between 
the grid and filament of the second valve in 
the set. 

A degree of amplification approximately equal 
to that obtained when the instrument has been 
converted to a two-valve amplifier with good 
transformers, has been obtained by this method. 


“The Other Fellow’s Station" 


Bv és 


O the wireless enthusiast the other fellow’s 

station is always a source of interest. This 

is not surprising when one considers the 
number of possible variations in the arrangement 
of the essential apparatus, to say nothing of the 
numerous original devices beloved of the amateur. 
Apart from those whose interest is transitory and 
does not survive the tennis season, and those who 
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buy expensive self-contained sets in the fond but 
seldom realised hope that without any skill on their 
part, they will be able to delight their friends with 
wireless music via loud speaker (with only a 
frame-aerial about aslargeas a pocket handkerchief), 
one may divide wireless amateurs into two classes— 
experimentalists and operators. 

In the first class we have those whose chief delight . 


4 
! 
Es 
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Photograph of the Station showing the arrangement of the various components. 
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is in designing and making some new piece of 
apparatus or re-arranging existing apparatus with 
a view to greater effectiveness. Strictly speaking, 
these are amateur instrument-makers rather than 
wireless enthusiasts. In many cases they cannot 
even read the code. But, incidentally, you may 
have noticed that this doesn’t prevent them from 
talking glibly of Annapolis and New Brunswick, as 
though they were old friends. 

The other class consists of those whose chief 
delight is to intercept messages, and who judge 
the efficiency of their station not by the noise it 
makes when LP, YN, FL or POZ strikes up, but 
by the long distance traffic it enables them to 
copy. Of course, there are many in this class who 
do their share of experimenting also; but as this 
is principally to improve the receiving range, it 
does not affect the classification. 
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fellow doubts your veracity when you tell him it’s 


not Moscow. 


On the other hand, the keen operator maintains 
his set at concert pitch seven days a week, ready 
at all times to respond to any of the old favourites 


whose tuning adjustments he knows to a degree. 


He lets his dinner get cold while he checks his 
Pip 


ee 


watch for the umpteenth time by POZ at 1 
emma," well knowing it gains perhaps thirteen 
seconds a day. He strolls in at 9-30 to listen for a 
few minutes to MPD ; and, if he has time, changes 
over to 5,000 metres and copies the Bolshie press 
from MSK. Butthe real, serious work is done when 
he is able to devote a few uninterrupted hours to 
interception and copy Mediterranean trattic, call 
and reply, TR, preamble, text and signature. It 
is then that he experiences that glow of satisfaction 
known only to the real wireless " bug " when he 
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LOW FREQUENCY | 
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Circuit diagram of the Station, 


A glimpse at the other fellow’s station is generally 
suflicient to enable one to say to which class he 
belongs. The experimentalist’s set is never finished, 
invariably looks like a junk heap, and needs a lot 
of persuasion before it can be coaxed into articu- 
lation. It never is doing as well when you happen 
to be there as it did last Wednesday week when, 
“Oh, you should have heard the sigs.! — They 
were readable two lamp-posts away." The 
accumulators are run down, or perhaps the slider 
on the inductance has sprung a leak. There's 
never any lack of excuses for its backsliding. If 
you have patience enough to look on while he 
solves the riddle, vou may perhaps hear Cleethorpes 
after waiting a couple of hours ; and then the other 


hears one of the distant stations calling for a repeat 
and scans his faultless copy with its dotted i's and 
crossed t's, while his fingers itch to close over the 
knob of the key that the hard-hearted Postmaster- 
General has decreed must be dumb. The satis- 
faction to be derived from an evening thus spent 
makes the joy of hearing the 400 kilowatt stations 
on a "loud speaker" seem insignificant. 

All of which, by the way, is preparatory to intro- 
ducing to your. notice as pretty an installation as 
ever you picturéd tH yourself in smoke-clouds when 
vou sat back inthe easy chair and let your imaina: 
tion run riot. 

It was designed and assembled by Mr. William 
Holmes, of Newcastle-on-Tyne, an ex-operator who 
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saw a great deal of service during the war. 
Although the owner makes no claim to originality 
for any of its components, he admits that it repre- 
sents the fruition of a great deal of patient 
experimentation. 

The major part of the apparatus—including the 
4 ít. by 4 ft. cabinet which houses it—was bought 
directly or indirectly from the Disposals Board, 
although some of the units have been made by the 
North Eastern Instrument Company, to suit the 
somewhat exacting requirements of the owner. 

The backboard on which the apparatus is mounted 
is of polished mahogany; and all the connections, 
which are of single 16 hard-drawn copper, are taken 
through ebonite collets to the back and are carefully 
arranged so as to avoid undesirable capacity effects. 

There are two tuners, one for short waves and the 
other for general service. The former is à Mark III 
with a tuned reaction circuit ingeniously fitted into 
the recess. 

The long-wave tuner is of the honeycomb coil 
type, with " plug in’ coils, as advertised in this 
magazine. Here again the tuned reaction circuit 
is used, the two variable condensers being clearly 
visible in the photograph. 

The detector panel is a separate unit, and can be 
diverted from one tuner to the other by means of 
the change-over switches seen at the top of the 
back-board. 

For all ordinary purposes, a single valve is used 
as detector-amplifier, with shunted grid condenser ; 
but provision is made for amplification both before 
and after detection. “The high frequency amplifier 
is of the resistance-capacity type, with three stages. 
The low frequency amplifier is a captured German 
two-valve type 89 D Telefunken, for which the 
owner has nothing but praise. It has absolutely 
no adjustments. The filament resistance is of the 
so-called “ barretter " type,* consisting of an iron 
wire in a gas-filled tube. Any tendency towards 
an increase in the filament current is counteracted 
by an automatic increase in the ohmic resistance of 
the wire, due to its higher temperature ; conversely, 
when the accumulator voltage falls and causes a 
decrease in filament current, the resistance falls 
and thus tends to keep things even. A double pole 
two-way switch (with an auxiliary contact) connects 
the receiver either to the telephones or to the input 
side of the amplifier, and, in the latter case, switches 
on the valve filament at the same time. The great 
advantage of this is that the amplifier can be 
introduced or cut out during reception, without 
the loss of a single word, by simply pressing down 
a small switch lever. From the point of view of 
sheer noise, this amplifier may not be able to com- 
pete with most of the two-valve low frequency 
amplifiers at present on the market; but in the 
eyes (and enrs) of its owner —who is not out to 
nnpress his friends and neihbours-—it has com- 


pensating advantages in the direction. of 
accumulator and high tension economy, and 


complete absence of microphonic noises. 
Fhe wiring diagram shows the relation between 


* The term “ barretter " was first uscd by Fessendea in 1902 in 
counection with his thermal detector, and is now frequently 
misused in the manner indicated above. Actually itis a " Thermal 
Regulator," aad i5 quite Common in electrical engineering. 


the component paits, and the functions of the 
change-over switches at the top of back-board may 
be followed easily from Table I, below. 


TABLE I. 
| A B C | D 
Mark II reception | | 
direct ., Left | Open Right ; Right 
Long Wave S i 
direct Right | Right , Open | Left 


H.F. and Long Wave.. Right Left | Left 


Left ! 


Some idea of the efficiency of the installation as 
a whole may be gained from the following list of 
stations, which can be read with a single valve :— 


SUH Spk. Alexandria 600m. 

PCGG  C.W. The Hague (telephony) | 1,100m. 

ICII , C.W. | New Brunswick 13,400m. 

WW  C.W. Asmara (Red Sea) 

BYW Spk. Gibraltar 600m, 

NAA C.W. . Arlington 5,950m, 
| 


| 


The Transatlantic Tests 


N the date fixed for sending in Reception 
Aw: by competitors in the Transatlantic 

Tests does not expire until December 24th, 
a large number of these have not vet been received 
at the time of writing. It is therefore impossible 
to publish an analysis of the logs in this issue, 
nor can we yet state who is the most successful 
among the entrants, although, as already announced, 
a number have been successful in picking up 
the Test Signals with varying degrees of accuracy. 
Mr. Paul F. Godley has been good enough to give 
us the full story of his visit over here, for publica- 
tion in The Wireless World, and readers may look 
forward to the first instalment of a very fascinating 
description of his experiences in our next issue. 
Photographs of Mr. Godlev’s station as set up at 
Ardrossan (Scotland) will be published, together 
with a diagram of his apparatus. If space permits 
Mr. Godley's complete log will be published as it 
is considered that this should be of general interest, 
since it covers the whole period of the Tests. 

A preliminary investigation of the logs of Mr. 
Godley and those of the successful British amateurs 
who huve already sent in their logs, indicates 
that the American stations were heard only on 
two or three particular nights, and it seems highly 
probable that this result may be intimately con- 
nected with the cyclonic disturbances which occurred 
in the Atlantic about this date, and to which 
reference has been made in the daily press. 

The Meteorological Oftice has kindly promised 
to supply information regarding the weather 
conditions during the period of the Tests, and it 
ix anticipated that sore very valuable information 
may accrue. from a comparison of the reception 
of the transatlantic signals with the record of 
the prevailing. weather conditions. 


H.S.P. 
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Duplex Wireless Telephony with Holland 


A DEMONSTRATION ON SHORT WAVELENGTH 


the wireless telephone is to supplement the telephone will ultimately replace the ordinary tele- 
ordinary system by the provision of a connection phone is on a par with the suggestion that the 
between metallic circuits in cases where there are airship will ultimately replace the railway and is 
insuperable difficulties in the way of the ordinary unworthy of serious consideration, but although 


[: is becoming evident that the function of The view, sometimes expressed, that the wireless 


Transmitting Station at Southwold showing mast. 


trunk or submarine cable connection, or where the uncontrolled use of the wireless telephone by 
considerations of economy favour the introduction individual members of the community is probably 
of a wireless link. impracticable, in all but the most sparsely 
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populated countries, there are occasions where 
it will be commercially profitable, as it is now 
technically possible, to arrange that the conversa- 
tion of the ordinary telephone subscriber shall 
be conveyed by wireless over so much of the route 
as may be dictated by the circumstances of the 
Case, 


operated directly and not through the medium 
of a “land line." 

On the occasion of this demonstration '' duplex " 
working was provided as in the case of the ordinary 
telephone, and speech was conveyed to and from 
the wireless stations at Southwold and Zandvoort by 
means of wire circuits made available for the purpose 


ko "o 
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Map showing route of the London- Amsterdam circuit. 


A practical example was provided in a demon- 


stration given by the Marconi Company on Sunday - 


afternoon, December 18th, when speech between 
London and Amsterdam was made possible by 
means of a wireless link connecting trunk lines 
in the two countries. 

The practicability of telephonic communication 
by wireless has been amply demonstrated on pre- 
vious occasions and wireless telephony is in daily 
use in this and other countries at the present time 
for communic ‘ation with aircraft, lightships, etc., 
but © simplex "" working only has been commercially 
available hitherto, and the transmitters have been 


™ LINE. 


LONDON. 


Receiver 


SOUTHWOLD. 


WIRELESS. 


by courtesy of the Postmasters-C:eneral of the United 
Kingdom and of Holland. 

The wireless transmission was made on an un- 
usually short wavelength and, on this account, 
was relatively immune trom atmospheric dis- 
turbance. ‘The tuning was particularly sharp, 
there being only three metres difference between 
the outgoing and incoming waves used in duplexing, 
so that there is ample room in the ether for a multi- 
plication of such circuits w ONE the possibility 
of mutual interference. 

At Southwold and at Jandi oort wireless trans- 
mitting stations are equipped with valve trans- 


LAND nfi 


ZANDVOORT. AMSTERDAM. 


Diagrammatic skiten of the London- Amsterdam circuit. 
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mitters which are supplied with power by small 
petrol electric generating sets. The receiving 
stations in both cases are situated adjacent to the 
transmitting stations and experience has shown 
that a separation of the order of 100 yards is all 
that is required for effective duplex working. 

Speech from London reaches Southwold over a 
metallic circuit, partially underground, and is 
received there in a much attenuated form. It is 
passed first through a special *' bridge " circuit, 
and then amplified by valves to its original London 
strength, after which it modulates the carrier 
wave emitted from the transmitting station. 
At the Dutch receiving station, 115 miles away, 
the speech variations in the carrier wave are received 
and amplified and after rectification the speech 
currents are again on a local metallic circuit, 
at London strength. The local circuit at the 
Zandvoort receiving station is connected to the 
Amsterdam trunk line through a ** bridge,” 
similar to that at Southwold, thus completing 
the London Amsterdam circuit. 

The circuit from Amsterdam to London is un- 
affected by the circuit from London to Amsterdam, 
so that conversation can be carried out in the 
ordinary way, one speaker breaking in and inter- 
rupting the other as in ordinary conversation. In 
other words the circuits are duplexed throughout. 
This is made possible firstly by working to Holland 
on a slightly different wavelength to that used 
for the return communication and by separating 
the transmitting and receiving stations at either 
end, and secondly by the special ** bridge "" connec- 
tion to the trunk lines previously referred to. 

A difference in wavelength and the separation 


Receiving Hut at Southwold. 


of the transmitting and receiving stations, together 
with certain other precautions, ensures that there 
shall be no interference between the incoming 
and outgoing speech while on the wireless portion 
of the circuit, and it is the function of the trunk 
line connecting bridges to prevent the strong 
speech at the wireless receiving stations from 
affecting the transmitters which must be influenced 
only by the relatively weak speech trom the trunk 
lines. 
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Base of insulated Transmitting Mast at Southwold. 


The development of these circuits has depended 
upon the facilities obtainable for experimental 
work, and the entirely favourable conclusion of 
these experiments is in very great part due to the 
whole-hearted co-operation of the British. and 
Dutch Post Office authorities. 


THE WIRELESS SOCIETY 
OF LONDON. 


A PRESIDENTAL ADDRESS will be delivered 
by Admiral of the Fleet Sir Henry B. Jackson, 
G.C.B., K.C.V.O.. F.R.S., D.Sc.. on Wednesday, 
January 25th. at S p.m., at the Institution of 
Klectrical Engineers, Victoria’ Embankment. 
Tickets will be issued for the use of members and 
their triends by the Hon. Secretary. 

The Society will hold its ANNUAL DINNER at 
6.45 p.m. on the same date, and detailed arrange- 
ments will be announced later. Will all members 
and their friends who are desirous of attending 
the Dinner kindly make application to the Secretary 
before January 15th for tickets, price 10s.6d. each. 
Ladies are cordially invited. 


THE ANNUAL CONFERENCE of Affiliated Societies 
will take place at 2.30 p.m,, on Wednesday, January 
25th, at the Institution of Electrical Engineers. 
Invitation tickets will be issued. 


625 


i i LLL AL LLGGóXwu)P 11]! 


- — u ee 
~ 


Wireless Club Reports 


NOT E.— Under this heading the Editor will be pleased to give publication to re ports of the meetings of Wireless 
Clubs and Societies. Such reports should be submitted without covering letter in the exact form in which they 
are to appear and as concise as possible, the Editor reserving the right to edit and curtail the reports if necessary. 
The Editor will be pleased to consider for publication papers of unusual or special interest 
read before Societies. An Asterisk denotes affiliation with the Wireless Society of London. 


The West London Wireless and Experimental 
Association .* 


Hon. Secretary. Mr. Horace W. Cotton, 19, Bushey 
Road, Harlington, Middlesex. 

The Association held its first Annual General 
Meeting in its club-rooms at Belmont Road School, 
Chiswick, on Thursday evening. December lst. A 
very large number of members, together with 
their friends, were present, and the whole of the 
evening was given over to business. The President 
(Mr. George Oxford), in his opening remarks, 
outlined the history of the Association from its 
commencement, when it was known as the ‘‘ Chis- 
wick, Acton and District Amateur Wireless Associa- 
tion,” and the meetings used to be held in a room 
at his house. The roll of membership then was 
ubout twelve: now, he was more than pleased to 
see that we had reached the total of forty, 
and with every possible chance of adding to our 
num bers. 

The Secretary then gave a brief report of the 
work accomplished during the past session, and 
referred to the increasing number of members also 
the inauguration of a Junior Section, and the course 
of Elemeaitary Instructional Lectures which has 
been given and is to be continued by Mr. C. W. 
Hirst; also the Advanced Lectures and Demonstra- 
tions given by Mr. F. E. Studt. The Treasurer 
(Mr. W. Labram) then dealt with the Balance 
Sheet (audited by Messrs. R. Cole and W. T. Fair) 
and items contained therein, and it is very satis- 
factory to see that the association, after its heavy 
initial expenditure, is in a sound financial position. 

The election of officers for the ensuing session 
resulted in the following appointments :— President, 
Mr. George Oxford (re-elected); Vice-President, 
Mr. F. E. Studt; Hon. Secretary, Mr. Horace W. 
Cotton (re-elected); Treasurer, Mr. A. Labram 
(re-elected); Librarian, Mr. W. T. Fair; Com- 
mittee, Messrs. C. W. Hirst, H. Winnett. T. LL. 
Mullings and R. Cole. 

The Vice-President (Mr. F. E. Studt) was unani- 
mously elected to represent the Association at the 
meetangs of The Wireless Society of London. It was 
then arranged to hold a *" Sale and Exchange” 
night on Thursday, the 8th inst., when the whole 
of the evemng would be given up to this purpose 
in the hope that it will be beneficial to a large 
number of the members, and to enable them to 
mutually exchange apparatus for which they find 
verv little or no further use. 

During the latter part of the last session two 
competitions had taken place, and the following 
members were the successful recipients of the 
prizes offered - Mr. R. Cole, for paper entitled 
“Spark Transmitters,’ and Messrs. H. Palmer 
and L. Ritson for apparatus made by themselves. 

It was the desire of the meeting that during the 
session 1921-22, further prizes should be offered, 
und it was decided that any members who for the 


first time presents a paper, gives a lecture or 
demonstration, or exhibits a piece of useful appa- 
ratus made by himself, shall be awarded a prize, 
the committee being vested with the power to 
fix the value of the prizes. Further, that a special 
prize of Two Guineas be awarded to the member 
who, in the opmion of the committee and members, 
submits the most progressive asset to the science 
of wireless telegraphy, either scientifically or 
theoretically, or by apparatus demonstrated during 
the ensuing twelve months. 

Again, it is hoped to start a good reference 
library for use of the members, and, with this 
idea in view, several books have been promised 
by members; by this means members may have 
access to standard works on wireless telegraphy 
and telephony. 

Mr. F. E. Studt kindly brought aiong a quantity 
of apparatus to give a calibrating demonstration ; 
but as business did not finish until 10 p.m., there 
was no time available after the meeting, so Mr. 
Studt promised to carry out the demonstration at 
one of the weekly meetings. 

The Secretary was able, owing to the kindness of 
the Editor of The Wireless World, to give all 
those present particulars of the new arrangements 
and times of sending the French time signals from 
Paris, Lyons and Bordeaux. 

A very hearty vote of thanks to tlie President, 
Vice-President, also other Officers and Committee, 
was given, with a volume of applause, for their 
untiring labours during the past. twelve months. 

Any gentleman who feels that the mysteries of 
* wireless" have an attraction for him will be 
heartily wecomed at any of the weexly meetings 
of the Association—held every Thursday evening 
from 7 to 10 p.m. 

All enquiries will be gladly answered by the 
Hon. Secretary. 


The Leeds and District Amateur Wireless 
Society .* 


Hon. Secretary, Mr. D. E. Pettigrew, 37, Mex- 
borough Avenue, Chapeltown Road, Leeds. 

A General Meeting of the Society was held at 
the headquarters (Leeds University) on Decem- 
ber 9th, at 7 p.m. Mr. P. O'Donohoe gave instruc- 
tion in Morse code with a buzzer set to the junior 
members until 8 p.m., the senior members having 
a quiet talk amongst themselves. A Committee 
Meeting was held in the meantime and certain 
business attended to. 

At 8 p.m. Mr. A. M. Bage (Vice-President) took 
the chair. Mr. W. R. Plowes, a member of the 
Society, offered to read a paper to the junior 
section, entitled ‘‘ Samuel Morse." at this meeting ; 
but owing to unforeseen circumstances Mr. Plowes 
had been obliged to postpone his lecture. The 
Chairman explained the position, and suggested 
that the time might be ably spent by the junior 


629 


JANUARY 7, 1922 


members putting questions to the seniors. A senior 
member startled the meeting by mentioning his 
reception at Ben Rhydding of some very, very 
mysterious `‘ signals " on very short wavelengths— 
the converse (please note) to Senatore Marconi's 
observations—and after another member seconded 
this phenomena by reception in Leeds, both sections 
waxed enthusiastic, and at 9 p.m. the Hon. Secretary 
had considerable difficulty in obtaining order, and 
persuading the Chairman to set à good example to 
those present. 

The Chairman then called upon Mr. G. P. 
Kendall, B.Sc. (Vice-President), to open a dis- 
cussion on the “Fine Adjustment of Reaction.” 
This debate was arranged primarily for the senior 
members, but the junior members also undoubtedly 
benefited by the proceedings. Mr. Kendall men- 
tioned that the cylindrical inductance coil is being 
rapidly displaced by the ball type of coil, where 
reaction coupling is used. He also explained some 
circuits he had been using recently for the reception 
of PCGG, and, in particular, to the reaction adjust- 
ments of these circuits. (These were described in 
The Wireless World for November 26th, 1921). 

The Hon. Secretary described briefly, with the 
aid of & blackboard diagram, how he obtained best 
C.W. signals on the longer wavelengths, with a very 
simple and successful arrangement of multilayer 
and cylindrical coils. The subject of capacity 
reaction was discussed, and Mr. Kendall pointed 
out why some amateurs could not get such reaction 
with one valve. He explained how it is done, by 
two diagrams. The Chairman spoke on the ques- 
tion of " overlap," and raised some very interesting 
questions. The Hon. Secretazy advocated the use 
of a separate heterodyne to obtain best reaction 
adjustment for C.W.s of long wavelength. and has 
Since come to the conclusion that this is infinitely 
better for short wave telephony also. Many 
amateurs who took their seats late, when a concert 
is in progress, have given rise to many a grumble 
with their *' searching." using an autodyne. Using 
a heterodyne, this must be, of course, shut down 
when the speech, etc., is heard, and then finer 
adjustment of reaction may be obtained by a unit 
embodied in the receiver, adjusting to a point 
where the receiver is just going to oscillate, and 
you will get best speech, but do not let it oscillate ' 

The meeting terminated towards 10 p.m. Three 
new members were elected ; attendance, very fair. 


Birmingham Experimental Wireless 
Club.* 

Hon. Secretary, Mr. Frank S. Adams, 110, Ivor 
Road, Sparkhill, Birmingham. 

A meeting was held at the Club Headquarters 
on November llth, the President being in the 
chair. 

A resolution was unanimously passed, thanking 
the Lord Mayor of Birmingham for his kindness 
in consenting to open the Club’s Exhibition in 
January, 1922. 

On the motion of Mr. Campbell. it was decided 
that ladies should be invited to be present at all 
Club meetings. Mr. A. E. Campbell, A.M.LE.E. 
then delivered à paper on “The "Thermionic 
Valve." 

Mr. Campbell explained in detail the necessity 
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for a high vacuum and a properly constincted 
filament in a valve. He strongly deprecated the 
practice of condemning a particular valve without 
first determining its Characteristics. The methods 
of obtaining various curves were described and 
xamples shown. 

' A vote of thanks closed one of the most infor- 
mative meetings the Club has held. 


Glasgow and District Radio Club.* 

Hon. Secretary, Mr. R. Carlisle, 40, Watton 
Street, Shawlands, Glasgow. 

At a meeting, held on October 12th, the President 
gave Part I. of his lecture on “ The Theory ot the 
Thermionie Valve.” Mr. Snodgrass commenced 
with the emission of electrons from heated bodies, 
and, with the aid of diagrams on the blackboard, 
explained the theory of the working of a valve up 
to the point where it begins to oscillate. The 
lecturer’s remarks were very interesting to all 
valve users, and were closely followed throughout 
by the thirty-six members present. A number of 
questions were asked. and answered, after which a 
hearty vote of thanks to Mr. Snodgrass concludect 
the proceedings. 

At the meeting on October 25th Mr. Snoderass 
favoured the members with Part Il. of his lecture 
on Thermionic Valves. The attendance was not so 
large. but the interest shown was equal, if not 
greater, than at the last meeting. The lecturer 
had a wonderful grip of his subject and must have 
devoted a large amount of time in the preparation. 
The ever-recurring circuit diagrams on the black- 
board enabled the audience to clearly follow Mr. 
Snodgrass’s remarks, and he was heartily congra- 
tulated at the close on bis lucid exposition of what. 
to the average amateur, is a somewhat difficult 
theory. 

The meeting on November 9th was an " open | 
night, and after the conclusion of routine business 
the Secretary read a letter from the Wireless 
Society of London in reference to arrangements 
which are being made bet ween the Marconi Co pany 
and the G.P.O. Authorities regarding proposed 
special weekly transmissions for the benetit of 
amateurs. We hope that the weekly transmissions 
will not be “ weakly." but “ strongly," so that the 
amateur wireless men in Scotland will have the 
pleasure of receiving these without the use of 
" umpteen " valves. A point, we fear, often over- 
looked by our English comrades is that Glasgow is 
400 miles awav from Loudon, and Aberdeen about 
150 miles beyond Glasgow. Ag matters stand at 
present the Scottish wireless fans don't get a 
“look in” at low-power telephony in comparison 
to those fortunate friends south of the Tweed. 

Mr. William R. Clark talked to us on the Elec- 
tronic Theory of Electricity on November 23rd. He 
gave the relationship of electrons to atoms and 
molecules, explained the difference from an elec- 
tronic view between conductors and insulators, how 
electrons caused a current to flow in a wire, or 
through a vacuum, ete.. in fact, his remarks 
explained the most recent. theory down-to-date. 
The inevitable questions were dealt with in a 
satisfactory manner to the questioners, after which 
the meeting terminated with a vote’ of thanks to 
the lecturer. 
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Sone receiving apparatus i» at present being 
rejuvenated by a sub-committee, recently appointed, 
consisting of Messrs. Dewar. MeLennan. Gibson and 
Carlisle, and will be in use shortly. In this con- 
nection the Club is highly indebted to the following 
members for gifts of accessories: Mess. W. Yuill, 
W. K. Dewar. D. C. Wright. D. B. McQuistan, 
A. Pick, J. T. McDade and E. Snodgrass. The 
practical interest shown by these gentlemen is 
much appreciated and augurs well for the future 
ot the Club. 

Buzzer practice is now available each meeting 
night between 7.30 p.m. and 3 p.m. for members 
desiring to avail themselves of these facilities. 

There are still a few vacant dates on our syllabus, 
and the Hon. Secretary wil be pleased to hear 
from any member or friend willing to assist in 
this direction. 

Intending members can obtain all required 
particulars irom the Hon. Secretary, Mr. R. Carlisle. 
40, Walton Street. Shawlands, Glasgow. OT call 
during daytime on Mr. W. K. Dewar at 206, Bath 
Street, Glasgow. 


Woolwich Radio Society.* 


Hon. Secretary. Mr. H. J. South, 42, Greenvale 
Road. Eltham. S.EF.9. 

The monthly meeting of the above Society was 
held at the Woolwich Polytechnic on Friday, 
December 16th. 1921, at B pin. The meeting was 
oi an unusual and quite informal. character. 

Captain C. T. Hughes. R.E.. of the S.E.E.. 
brought with him some very interesting and 
practical instruments, including a capacity bridge, 
an inductance bridge and a resistance bridge. 
The working of these instruments was lucidly 
explained to the members, and then an enjoyable 
and highly useful hour was spent testing and 
calibrating Various capacities and inductances 
which had been brought up by various members. 
Various condensers were measured, including fixed, 
blocking, test tube sliding condensers and variable 
condensers. For the two variable condensers the 
Captam worked out enlibration charts for the 
whole range. The coils included evlindrical, slab, 
honeycomb, basket and wave-wound coils, and 
their inductances in microhenries Was worked out. 
The evening preved to be a very useful one to 
members, and it is hoped that at some future time 
Captain Hughes will kindly oblige again, when 
members will have an opportunity of testing their 
completed. sets. 


Bradford Wireless Society.* 


Hon. Secretary. Mr. N. Whiteley, 8, Warrels 
Terrace, Bramley, near Leeds. 

A meeting was held in the Club-room at 7.45 
pan. on December 16th, Mr. W. C. Ramshaw being 
in the chair. 

The minutes of the previous meeting having been 
read and confirmed, the Chairman then called 
upon Mr. W. G. A. Daniels to give his lecture 
entitled “The Construction of A Single-valve 
Receiver.” The lecturer very ably dealt with his 
subject, and illustrated. bis remarks by means of 
blackboard drawings and frequent. references to a 
complete instrument of his own make, which was 
on view. This instrument wa> much admired by 


those present, and Mr. Daniels is to be complimented 
upon a fine piece work. of At the conclusion of his 
remarks the lecturer connected the set to the 
Society’s aerial, and good signals were obtained. 

A hearty vote of thanks was carried unani- 
mously. 

Two new members were elected, and the pro- 
ceedings then closed. 


Wireless and Experimental Association .* 


Hon. Secretary, Mr. George Sutton, 18, Melford 
Road, S.E.22. 

As was naturally to be expected, the chief topic 
of interest for the Association at their meeting 
at the Central Hall, Peckham, on Wednesday, 
December 14th, was the reported success of their 
fellow-member, Mr. A. E. Greenslade, in the 
receipt of the American amateur wireless messages. 
He reported that for upwards of two hours on 
the previous Sunday morning he had ‘ taken 
down " the messages, only very occasionally being 
jammed, and the result is a triumph for British 
pluck, plant and persistency. 

We do not yet know whether our American 
friend, Mr. Godley, who came over for the purpose, 
got anything. We hope he has, but we most 
sincerely hope that our man got in first. 

Mr. Greenslade will honour us early in the New 
Year with a descriptive account of how he did it. 
We promise him that we will not “ jam” his 
speech. 

Halifax Wireless Cub.* 

Hon. Secretary, Mr. Lewis J. Wood, Clare Hall, 
Halifax. 

Our syllabus for the present session has so far 
worked without a hitch, every lecture taking 
place as arranged. Apart from our own members 
we are deeply indebted to Mr. A. F. Carter of Leeds, 
who gave us & splendid evening with & Mark III 
tuner converted to a 7.valve amplifier. Mr. W. 
Forbes Boyd, of Sheffield, who dealt very lucidly 
with ‘‘ Wireless as applied to Aerial Navigation.” 

On Wednesday, November 30th. our friends, 
Mr. H. T. Burbury and Lieut. H. E. H. Burbury 

2AW), of Crigglestone, gave us a lecture on 
* 9 AW Station, with particular reference to the 
Receiver." This lecture was delivered by radio 
telephony from Crigglestone to Halifax. Our 
rmembers, who have receiving sets, some thirty or 
more, listened-in at home and the rest crowded out 
of Club-room. The lecture was a great success, 
and reflected great credit on Messrs. Burbury, in 
spite of the persistent efforts of our local tramcars 
to spoil the show. We do not know how many 
amateurs did listen-in, but we do know that when 
we tried to inform Messrs. Burbury how the lecture 
was progressing by our 9 GU low-power radio- 
phone, we were completely wiped out by the 
radiating valves of the interested amateurs. The 
lecturer’s remarks at the close of his lecture with 
regard to this nuisance were terse and to the point 
and heartily endorsed by all present. We received 
the lecture perfectly with crystal rectification and 
without reaction of any description. At the close 
of the lecture we were treated to a gramophone 
concert by 2 KD (Mr. P. Denison). and our thanks 
and applause were conveyed to him by radio- 
phone. 
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On December 7th Mr. P. Denison gave us a 
very interesting lecture on *'* Receiving Circuits," a 
lecture more constructive than theoretical, and 
sent many of our members home with fresh ideas 
and much scrapping and rebuilding has been the 
result of this lecture. 

On December 14th we had a return visit from 
our old friend, Mr. J. R. Halliwell, of the City 
School of Wireless, Manchester. By special request 
Mr. Halliwell.lectured.on the ** Mushroom " Valve. 
Mr. Halliwell very lucidly explained the theoretical 
functions of this interesting piece of apparatus, and 
at the close of his lecture showed how it was 
possible, by careful control of the lines of force 
inside the valve by the application of lines of force 
outside the valve, to bring in stations which could 
not be heard with careful tuning alone. Our 
members were greatly interested, and Mr. Halliwell 
was inundated with questions, with which he dealt 
in his usual lucid manner. Another field for experi- 
mentation was opened us to our members, and 
one can see a run on these interesting valves in 
this district, if any are now procurable. 

Many secretaries will remember receiving a letter 
from our Club, asking for their co-operation with 
respect to a certain Petition. We are glad to say 
that the Wireless Society of London have con- 
sidered this Petition of sufficient interest to take 
the matter up themselves, and by the time this 
report is in print the Petition will be in the hands 
of all the societies. The immense amount of corres- 
pondence which has been involved by our proposal 
is amply repaid by this official action, and we hope 
the various societies will respond as they did by 
the support offered to us. 


Newcastle and District Amateur Wireless 
Association.* 

Hon. Secretary, Mr. Colin Bain, 51, Grainger 
Street, Newcastle-on- Tyne. 

À very successful public exhibition and demon- 
stration of amateur wireless instruments was given 
by the Society on December 2nd and 3rd last. 
Over 500 people attended and much interest in 
the exhibits was shown. Signals were continuously 
received on as many as three separate receivers on 
different waves, using the one aerial available. All 
the usual stations were received and amplified so 
as to be audible practically all over the building. 
Members are very pleased with themselves, and 
the Club funds have received a welcome " boost up.” 
Club meetings will be suspended over the Christmas 
and New Year holidays. The next meeting to take 
place on January 9th. 


Plymouth Wireless and Scientific 
Society.* 

At the meeting held on Wednesday, November 
30th, at Plymouth Technical College, a demonstra- 
tion was given by Mr. Nicholson of the Marconi 
14 kW transmitting set installed in the College. 
'The demonstration and the accompanying lecture 
proved very interesting and instructive, particularly 
to the purely amateur members of the Society. 
Opportunity was taken at the same time by the 
lecturer to illustrate some very interesting points 
in relation to some of the curious vagaries of high- 
frequency currents. Fault.finding was also dealt 
with, the lecturer showing how quickly and easily 
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the position of faults can be determined if a 
systematic test is made. — Transmission is parti- 
cularly attractive to amateurs in this district, 
since we are, it seems, in a forbidden area, and there 
are no amateur transmitting stations within. a 
radius of fifty or sixty miles. 

Particulars of membership nnd copies of the 
rules will be gladly furnished to intending members 
by the Hon. Secretary, Mr. G. H. Lock. 9. Ryder 
Road, Stoke, Devonport. 


North Middlesex Wireless Club.* 

Hon. Secretary, Mr. E. M. Savage, “‘ Nithsdale,” 
Eversley Park Road. Winchmore Hill, N.21. 

The eightieth meeting of the Club was held at 
the headquarters on December 14th, with the 
President, Mr. A. G. Arthur, in the chair. The 
meeting was of an informal character, and the 
Chairman had devised a competition which proved 
to be very interesting. The Club's set having been 
connected up to the aerial, several inembers took 
it in turns to obtain the best signals, starting with 
all control switches at zero and having a time 
allowance of four minutes. It was interesting to 
note the different results obtained ^y members in 
the time allotted, some preferring to search for 
long waves, while others went for loud signals. 

Finally, Mr. Holton. the Installation Officer, was 
asked to withdraw, and the connections “faked "* 
and other parts of the set clisarranged in the manner 
of Army and other examinations; and, on his 
being recalled, he succeeded in clearing all faults 
and getting loud, clear signals in 31 minutes. The 
applause which greeted this result brought to a 
close a very interesting evening. 

Sussex Wireless Research Society.* 

Hon. Secretary, Mr. Edward Hughes, B.Sc., 
A.M.L.E.E., The Technical College. Brighton. 

The members of the above Society met on 
December 16th at Cottesmore School, when a 
lecture was given by the President, Captain E. A. 
Hoghton. F.P.S.L., on " Transmitter Crreuits.”” The 
lecturer dealt fully with the theory and construction 
of nerials for transmitting purposes, and then passed 
on to the question of transmission systems ot the 


park type. The functions of the various com- 


ponent parts. especially of the rotary gap dis- 
charger, were fully discussed. Captain. Hogliton 
thon proceeded to explain the operation of the 
Alexanderson and of the Goldschmidt high- 
frequency alternator, pointing out the great dit- 
culties that hail to be overcome both from the 
electrical and mechanical standpoints. 

The latest recruit to the membership of this 
Society is the pioneer in electrical developments — 
Mr. Magnus Volk, who constructed the first electric 
railway in this country -a railway that is well- 
known to al! who have visited Brighton. 

The 19th and 20th of January. are anticipated 
to be red-letter days in the history of radio- 
telegraphy and telephony in. Brighton and. Hove. 
A great public demonstration is to be given at the 
Hove Town Hall. under the auspices of the Sussex 
Wireless Research and the Brighton Radio Socie- 
ties.T The first day will be reserved for the members 
of the societies and others who are specially 
interested in this subject. On the second dav 


f See page 636 ot this sue. 
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both the afternoon and evening sessions will be 
open to the public. Appropriate lectures will be 
given at the various sessions by Captain E. A. 
Hoghton, F.P S.L., A.M.LR.E. Every effort is 
being made to ensure the success of the demon- 
stration. 


Folkestone and District Wireless 
Society .* 

Hon. Secretary, Mr. H. Alec. S. Gothard, 
A.M.I.R.E., 8, Longford Terrace, Folkestone. 

NOTICE TO MEMBERS,—On and after Wed. 
nesday, January 4th, 1922, by courtesy of Mr. 
Jerome, the Society wiil meet at 20, Bouverie 
Road West, on the first Wednesday in the month, 
at 7.45 p.m. 


Dartford and District Wireless Society.* 


Hon. Secretary and Treasurer, Mr. E. C. Deavin, 
84, Hawley Road, Wilmington, Dartford. 

The members of the above Society held their 
usual fortnightly meeting at Dartford Grammar 
School on Friday, December 16th, 1921, with 
Mr. J. R. Smith, A.M.E.E.E., in the chair. The 
minutes of the previous meeting having heen read 
and confirmed, the Vice-President called on Mr. 
B. P. Bevant (a member of the Society) to give 
his lecture on `“ Coal and Its Products.” With a 
view to arousing local interest in the work of the 
‘Society, efforts are being made to arrange lectures 
on scientific subjects not directly connected with 
wireless, this lecture being the first. There was a 
good attendance of members and representatives 
of the School at this meeting which proved to be 
of au extremely interesting and instructive nature. 
the lecturer being thanked by the President 
(Mr. L. J. Miskin, M.B., F.R.C.S.) for his work in 
preparing same. 

The Gloucester Wireless and Scientific 
Society .* 

At a meeting of the above Society, held on 
‘October 24th, Mr. Hine showed a slide lantern 
of his own construction, and also a cinematograph 
attachment he had made for it. The light source 
was & Gv. ! watt bulb, and gave excellent. results. 
lt was suggested that, as the Club members had 
some expert lantern slide makers amongst its 
members, slides should be made of all member's 
seta, and slides of diagrams of them also, to be 
used for reference at any future lecture. A cordial 
vote of thanks was passed to the lecturer. 

At a meeting held on November loth. Mr. Gowing 
gave a very interesting talk on hydraulic machinery 
and some of its applications. He proved to know 
his subject very well, and an interesting hour 
was passed by all there.. We are promised a lecture 


on crude oil and other engines by the same 
gentleman shortly. 
A general discussion of wireless questions 


followed, and some interesting results arrived at 
on member's private installations were mentioned. 
Any particulars of membership of this Club 
will be supplied on application to the Hon. Secretary, 
Mr. J. J. Pittman, l, Jersey Road. Gloucester. 


Newark-on- Trent and District Wireless 
Soctety. 
Hon. Secretary, Mr. Geo. T. Sindall, 6. Beech 
Avenue, Hawtonville, Newark-on-Prent, Notts. 


Considerable success attended the first Exhibition 
and Demonstration in connection with the above 
Society, which was held at the Magnus School, 
Newark-on-Trent, on Saturday, December 10th, 
and the Committee are to be congratulated on 
the venture, as the Society has only been formed 
some two months. 

During the afternoon and evening some 300 
people visited the Exhibition. The whole of the 
proceeds were devoted to St. Dunstan’s Hostel. 
In a side room was fitted up the three-valve set 
owned by the Hon. Secretary, on which signals 
were continually being received during the after- 
noon, and were made audible throughout the room 
by the aid of a Brown's Loud Speaker, most kindly 
lent by Messrs. S. G. Brown, Acton, and which 
was the means of making the demonstration so 
successful. During the evening some tine telephony 
came in from an unknown source, and was much 
enjoyed by those present. 

The Exhibition. of instruments constructed by 
the members displayed no mean ability upon the 
part of many members, and much time and patience 
must have heen bestowed upon the apparatus 
shown, many having a professional-like appearance. 
A fine collection of apparatus was also on view by 
The Wireless Equipment Co., Wickford, Essex. 

Two new members were enrolled. 


The Wireless Society of East Dorsetshire. 


A General Meeting with an introductory lecture 
was held in the Wimborne Council Schools on 
Wednesday, December 7th. at 7 p.m., which was 
attended by over 50 enthusiasts. 

After a short lecture on the fundamental principles 
of radio telegraphy, given by the Hon. Secretary, 
it was decided by the Cofhimittee that. in future, 
the Society would be known as the Wireless Society 
of East Dorsetshire, the previous area being too 
large to organise many meetings. 

Demonstrations were given in the class room 
with an indoor aerial, and very good signals were 
heard from the Channel stations, ships and Warsaw, 
with a 2-valve audio frequency amplifier and loud- 
speaker. 

Ten additional members were enrolled at the 
close of the meeting, and Mr. Wim. Kerridge elected 
Treasurer. 

Secretary, Mr. E. T. Chapman, A.M.L Radiot., 
Abbotsford, Serpentine Road, Poole. 


Bristol and District Wireless Association. 

Hon. Secretary, Mr. E. C. Atkinson, 5, Pembroke 
Vale, Clifton, Bristol. 

A dozen new meinbers have recently been elected 
to the Association. Meetings have been held on 
September 30th, October 28th, and November 25th. 

On September 30th, Mr. E. A. SNtinchcomb 
discussed '' Potential and Current. in Wireless 
Circuits and their Phase Relations," During an 
interval in this lecture Messrs. Marcuse and others 
gave a short concert transmitted from Mr. Marcuse's 
station at Westbury. 

On October 28th, after various items of private 
business had been dealt with, Mr. E. €. Atkinson 
discussed “Inductance in Wireless | Ctre wuts.’ 
During an interval Mr. A. J. Clark gave buzzer 
practice to the members after prefacing the signall- 
ing with some useful hints to learners, 
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On November 25th the Association met at 
Tower House, Cotham, to inspect a direction 
finding installation, the inspection being preceded 
by a lecture on the subject by Mr. M. G. Bennett, 
who is conducting svstematic observations at this 
station. 

After a hearty vote of thanks, the installation 
was visited in two parties. 


The Cambridge and District Wirelesss Society. 


Hon. Secretarv,'Camden. House, Park Terrace, 
Cambridge. 

A very successful meeting of the above Society 
was held in the lecture room of the Photographic 
Society. Ram Yard. on Wednesday evening, 
November 23rd, at 7.30. Mr. Farren was in the 
chair. Having no preliminary business the Chair- 
man called upon Mr. H. Cuipan to deliver his paper 
on "Wireless Gadgets." Mr. Culpan dealt with 
this subject in a very able manner. 

At the close of the lecture Mr. Banyard proposed 
a hearty vote of thanks to the lecturer, and this 
was signitied in the usual wav. The meeting was 
then declared open to discussion, and. many useful 
little hints were deseribed by many members for 
overcoming the difficulties in erecting temporary 
apparatus. The meeting was then declared in- 
formal. 


Wimbledon and District Wireless Society. 


The First Annual General Mectinz of the above 
Society was held at the Wimbledon Technical 
Institute, on Saturday, December 10th, 1921, 
Mr. W. A. Harwood, Principal, in the chair. 

The Chairman called upon the Hon. Secretary 
(Mr. W. G. Marshall) to read the annual report 
for 1921. The report disclosed that 53 full members 
had been enrolled, and that the Society had been 
established on a fairly firn foundation. 

The Treasurer (Mr. G. W. Leach) was next 
called upon to read the financial report. Both 
reports were adopted unanimously. 


The following gentlemen were elected ofticers 
for the new session, 1922: — 


President, Prot. A. Griffiths, D.Ne.; First Hon. 
Member, Mr. W. A. Harwood ; Secretary, Mr. W. G 
Marshall (re-elected): Treasurer, Mr. G. W. Leach 
(re-elected): Coombpittee; Messrs. R. E. Miller, 


J. W. Smith, L. Biges, W. R. Harris. 
The new President, Prof. A. Griflith D.Sc., 


addressed the meeting choosing as his subject * The 
Historical Development of onr Knowledge of 
Waves.” In the course of his address he dealt with 
the researches and discoveries of numerous Scien- 
tists commencing with Hooke (1635-1703) down to 
Hertz, giving an outline of the work done by 
Young, Fresuel. Gilbert, Dufoy, Oliver Lodge, 
Faraday. and Kelvin. 

The address was profusely illustrated with lantern 
slides. 

A vote of thanks proposed by Mr. A. V. Ball- 
hatchet was duly accorded to Prof. A. Griffith at 
the termination of his address. 

A Wireless Telephony Demonstretion arranged 
by Mr. G. W. Hale. assisted by Messrs. Miller 
and Munday in collaboration with Mr. B. Clapp, 
of Purley, was very successfully carried out, despite 
adverse conditions. This demonstration was greatly 
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appreciated by the meeting. The Society tendered 
its thanks through the Hon. Secretary for the trouble 
taken by the above mentioned gentlemen. 

A short concert concluded the proceedings. 

The informal meetings of the Society are being 
resumed on Thursday, December 15th, 1921. 
and will be conducted weekly on that evening 
until further notice. Buzzer practice and dis- 
cussions relative to the construction of wireless 
apparatus will form features of these meetings. 

The next monthly meeting of the Society takes. 
place on Saturday, January 14th, 1922, when 
Mr. Hibberd will read a paper on `“ The Educational 
Value of Wireless." 

Old members are reminded that subsenption- 
are now due. Those interested are invited to 
apply for further particulars to Mr. W. G. Marshall. 
48, Warren Road, Merton, S.W.19. or Technical 
Institute, Wimbledon, S.W.19. 


Bolton Wireless Socicty. 


Hon. Secretary, Mr. H. Chadwick, 9, Reimond 
Street, Bolton. 

The Annual General Meeting of the Societ; 
was held on Dersember 16tl; at headquarters, Mr. 
Parkinson in the chair. 

The Chairman outlined the progress of the Society 
duving the lest six months. stating that the Society 
had a good beginning, and good prospects of be. 
comin: a very suceesstul Association. More interest 
and co-operation. however. was required on the 
part of many members, and he hoped they would 
pull together more in the future The membership 
o: the Societs was given at about 30, but there is 
no reason why this number should not be increased 
considerabiv. the Chairman pointing out that 
this can be done if members would introduce 
new enthusasts to the Society. 

The election of officers for the coming vear 
resulted as follows, all being unanimously elected : — 
President, Mr. J. Scott-Tagenrt, A. M.A.I.IZ. E. 
Vice-Presidests, Dr. Reid, Mr. A. J. Hutchinson. 
A.M.I.M.E.,. M.I.E.S., Mr. G. Clapperton and 
Mr. J. Ashworth, A. M.IL.E.E.; Chairman, Mr. A. 
Parkinson; Vice-Chairman, Mr. R. C. Walch; 
Hon. Treasurer, Mr. J. Waller; Hon. Neerctary. 
Mr. H. Chadwick; Committee Members, Messrs. 
A. B. Pilkington, O. Stott, and D. Heywood. 

Auditors, Messrs, Atkinson and A. Heywood. 

A proposal was made to run a Whist Drive. 
which was carried, the date being fixed for January 
25th. Details will be given later. 

The proceedings then terminated at 9.45 p.m. 

The Secretary will be pleased to receive. any 
applications for membership, or to answer any 
questions relating to the Society. 


Middlesbrough and District Wireless Society. 


The inaugural meeting of this Society was 
held at the meeting room in Borough Road, East, 
on November 2]st, with Mr. H. M. Maytield iu 
the chair. It was explained that some doubt 
existed as to whether there were a sufficient number 
of wireless amateurs in the district to carry on 4 
wireless society with reasonable advantage te 
the members; but it was soon proved that there 
was much hidden enthusiasm in the persons of a 
number of wireless men here who have so far 
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been working and experimenting alone, and have 


so far had no previous opportunities for the inter- ' 


change of helptul opinion and advice. As President. 
Mr. A. W. Marshall. M.I.E.E.. was unanimously 
elected; Mr. H. M. Mayfield as Vice-President, 
and Mr. Cleveland Hood as Hon. Secretary and 
Treasurer. In the informal discussion which followed 
the objects of the Society were fully discussed, 
and as a preliminary measure. two of the more 
experienced members offered to draw up a layout 
for an efficient aerial to be erected over the meeting 
room. For this aerial sanction has already been 
obtained. The annual subscription has not vet 
been fixed, but it 18 intended to keep this as low 
as possible. Meetings are to be held on Tuesdays 
at 7.20 p.m.. fortnightly. 

Hon. Secretary. Mr. Cleveland Hood, Nunthorpe, 
S.O.. Yorks.. to whom further applications for 
membership should be addressed. 

Redhill and Reigate Y.M.C.A. Wireless Club. 

4 meoting was held on Saturday, December 
10th. to discuss the possibility of forming a club 
at the Y.M.C.A. A number of gentlemen being 
present, it was decided that a club should be 
formed, and officers and Committee were appointed, 
ns follows :—- 

Chairman, Mr. H. J. White. of Homelands, 
South Merstham ; Committee. Messrs. R. S. Ross. 
C. W. Johnson, J. 5. Clarke. A. P. Fletcher 
and H. L. Grimes. 

When the question of apparatus was discussed 
it was decided that as soon as possible & club set 
should be constructed. Until this set is in operation 
Mr. White was warmly thanked for his offer to 
lend his two-valve set. and Mr. Clarke for his offer to 
lend valves. The meeting closed with thanks 
to Mr. J. W. Johnson, the Secretary of the Y.M.C.A., 
forthe help he gave in making the meeting a success. 

AB particulars regarding membership may be 
obtained from the acting secretary. Mr. F. Howell, 
cio Y.M.C.A.. 111, Station Road, Redhill, Surrey. 
who will be very pleased to receive catalogues 
of apparatus and books trom any firms interested. 


The Cowes and District Radio Society. 


Hon, Secretary. Mr, A. Ball. " Pretoria," Castle 
Street, East Cowes, LOW. 

A wireless club has been formed in East. Cowes. 
and on Thursday, December Sth. a lecture was 
piven to A good gathering by Ht. A. Dabell, Fsq.. 
Assistant Superintendent ot Telegraphs, North 
Borneo. A thoroughly enjovable evening was spent 
nnd the lecturer was asked to become a honorary 


meniber, which he accepted. 


Liverpool Wireless Association. 


Hon. Secretary, J. Coulton, 9S. Ampthill Road, 
Liverpool. 

The annual meeting will take place at the Royal 
Institution, Colquitt Street. at 8 o'clock on January 
Lith, 1922. 


The Wireless Society of Highgate. 

The above Society is now formed. Meetings are 
teniporarily held at the Secretary 3 house, but it i5 
hoped that a permanent club-room will soon be 
avxilable. 


The officers are : President. Mr. Philip R. Coursey. 
B.Sc., F.Inst.P.. A ALTER. Chairnan, Mr. 
Arklrews ; Hon. Treasarce, Mr. D.' H. Eade; 
Han. Secretary. Mr. L. R. Rowlands : Assistant 
Secreteria. Mr. E. Grinstead : Librarian, Mr. S. BAP. 
Barnes. These officers also comprise the Committee. 
There is already a large reference library contri- 
buted by members of the Society. 

There have so far heen two lectures, the first or 
Friday. November 25th, when Mr. L. Grinstead 
gave an interesting paper on H The Elementary 
Principles of the Valya.” being the first of a series 
of papers on ecThevmionic Valves 7: while on 
Friday, December 2nd. Mr. F. L. Hogg gave 8a 
lecture. with demonstration on ~ Wireless Tele- 
phony.” l 

Leetures are held on alternate weeks, the inter- 
vening meetings being used for discussion. 


Fast Ham, Barking and Forest Gate. 

A wireless club for the above arer 1s being 
formed, and those interested are pSked to com- 
municate with Mr. E. E. Forest. 66. Gillett Avenue, 
East Harm. E.6. 


Sutton and District. 

Mr, J. A. Tully, of © Elmwood Lodge.” Benhill 
Avenue, Sutton, Surrey. will be glad to hear from 
anv person interested in the formation of a Club 
for Sutton and District. 


Wireless Club for Tipperary. 

Mr. W. Mitchell, c/o Wireless. Tipperary, Ireland, 
is anxious to get into touch with any persons 
interested in the formation of a Wireless Club. For 
the time being Mr. Mitchell is prepared to do all 
that is necessary in the matter of secretarial work, 
but other officers are required. 


Dewsbury and District. 
Mr. S. S. Davies, 36, Crackenedge Lane. would 
like to hear from any amateur? in the district. with 
a view to forming A wireless club. 


—— 


An Amateur Set. 
2 KN. 


Mr. A. B. Day's set at Finchley. 


Notes and News 


The Wireless Society of London ; Congratula- 
tions on Reception of American Signals. 
The following telegram was received from 
Dr. Pierre Corret, and is published for the interest 
ot all concerned :— 


Erskine Murray, 
To Wireless Societ v, 
Institution of Electrical Engineers, 

Victoria Embankment, London. 
Cordiale félicitations de Société Francaise Etude 
T.S.F. à Amateurs Britanniques pour succes 
reception signaux Americains. 

CORRET, Vice-President. 


To this telegram Dr. J. Erskine Murray replied as 
iollows :-— 


Corret. 
To Vice-President Société Francaise Etude 
Telegraphie sans Fils, Paris. 
Most hearty thanks of Wireless Society for 
congratulations on reception of American signals. 
ERSKINE MURRAY, 


President. 


Eiffel Tower Telephony Transmissions. 

General Ferrié, in replying to a letter from a 
prominent amateur in this country, has stated that 
the wireless telephone transmissions of the Eiffel 
Tower have not yet been organised as a regular 
service. Probably at a later date Press and financial 
news will be transmitted, and possibly concerts on 
Thursdays and Sundays. Details, and in particular 
the times of transmissions, cannot be fixed at 
present. General Ferrié expresses his intention of 
bearing in mind the suggestion put to him that, if 
possible, transmissions might take place in the 
evenings at a tnne when the majority of amateurs 
would be able to take advantage of them. 


Wireless Exhibition in Birmingham. 


The Birmingham Experimental Wireless Club is 
holding its Second Annual Wireless Exhibition 
from Wednesday, January ISth. to Saturday, 
January 21st. (inclusive) in the large Examination 
Hall, Birmingham Municipal Technical School. 
The Exhibition will be open on Wednesday from 
6 to 10 p.m.. and on Thursday, Friday and Natur- 
day from 3 to ]0 p.m. A large number of manu- 
tacturers of apparatus are exhibiting. 


The Sussex Wireless Research and Brighton 
Radio Societies. 


Demonstrations, with lectures upon wireless 
telegraphy, etc., will be given by members of the 
above Societies in the Town Hall, Hove, on 'l'hurs- 
day, January 19th, at 7.30 p.m. There will also 
be an exhibition of wireless apparatus. 


Phonetic Alphabet for Use in Radio- Telephonic 
Communication. 


The following phonetic alphabet is recommended 
for the use of amateurs. It is used in the three 
Services and has been adopted for zeneral u~e at 
Government Civil Aviation Wireless Telephone 
Stations : — 


A - - Ac. N - - Nuts. 
B - - Beer. O - - Orange. 
C - - Charlie. P - - Pip. 

D .- - Don. Q - - Queen. 
E - - Edward. R - - Robert. 
F .- - Freddie. S - - Sugar. 
QG - - George. T - - Too. 

H - - Harry. 7 - Uncle. 

I . - Ink. V- - Vie. 
Jo- - Johnnie. W- - Wilun. 
K - - King. N - - X-ray. 
L .- - London. Y - - Yorker. 
M - - Monkey. Z - - Zebra. 


Good News for the American Amateur. 


Some time ago we mentioned in The Wirsless 
World that the United States Government had 
undertaken the transmission of market news for 
the information of farmers and others. Tiis 
transmission was by wireless telegraphy. It is now 
announced that this service is to be supplemented 
by a wireless telephone news service to be trans- 
mitted at regular hours daily. It is anticipated 
that. this will be the signal for à very great increase 
in the popularity of wireless in the United States. 


Koenigswusterhausen. 


The official times of working of LP (Telephony) 
are now given as :—- 
2,500 metres 0700—0725 G.M.T. | Reduced 
2,500 metres 1030—1055 G.M.T. J power. 
4,000 metres odd times, experimental, full 
power. 


Book Reviews 


PREPARED Rapo MEASUREMENTS WITH SELF- 
COMPUTING CHARTS. By Ralph Batcher, 
A.M.I.R.E., ALE.E. (New York: Wireless 
Press Inc. ; London: The Wireless Press, Ltd. 
10:6 nct.) 

This work conststs of some 60 charts, some of 
which are drawn as curves, and others as noma- 
graphs, where the formule introduce more than 
two variable quantities, The object. of these 


charts is to permit the experimenter in wireless 
to perform rapidly nearly all the more usuel 
calculations concerning inductance, capacity. coil 
winding, decrement, antennaconstaints, wavelenct hs, 
reactance of condensers and inductances and so on, 
and that with virtually no knowledge whatsoever 
ot higher mathematics or logarithms. In other words, 
coils can be designed, wavelengths calculated, ete.. 
by merely selecting appropriate charts, laying a 
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ruler across them, and reading Foff theVW result. 
On each chart is printed very detailed instruetions 
as to its uses, and an actual example is given in 
nearly every case. Throughout the book the charts 
are printed on the odd numbered pages only, the 
even numbered pages being reserved for memoranda, 
some being blank and some printed as squared 
paper with 20 divisions to the inch : this is a most 
sensible feature, and ample space is thereby pro- 
vided for the insertion of notes and formule. 

Most ofthe charts are built upon from what may be 
termed ''Classic " formule, such as that of Nagaoka 
for the inductance of solenoids, that of Cohen for 
loaded aerials, and so on. To show the complexity 
of some of the formule used, it may be noted that 
Doctor L. W. Austin's formula for calculating 
the capacity of a multiple wire antenna is as 
follows : 

When A = Area of top, h = height, 2 = length, 
w = width. 


C= (sv A 10885 a) (: 4. 0:015 £) 10-5 mfds. 


On the chart to which this formula is reduced 
it is necessary only to place a ruler on two scales 
and read the capacity per meter directly froin a 
third scale ! ! 

The charts given for the reactance of condensers 
and inductances are invaluable to any experimenter 
seoking to design either resistance coupled ampli- 
fiers, or choke control radiophones. By ascertaining 
from the charts the reactance of the proposed 
coupling condensers, they can be regarded as 
simple resistances, and it is then easy to see whether 
they are reasonably proportioned tothewavelengths 
dt is desired to receive. 

Some of the charts introduce the Browne and 
Sharpe wire gauge, which might be thought a 
bar to their use in England where wires are numbered 
by S.W.G., but it is not so in reality, as from B. & S. 
numbers 18 to 28 inclusive, one onlv needs to 
remember that the corresponding S:W.G. -number 
is just 1 higher, i.e., B. & S. 23 = S.W.G. 24, and 
80 on. 

No critique would be complete unless the critic 
had some fault to find—that is his job—but it has 
not been very easy in the case of Mr. Batcher's 
book to find any serious faults. The printing and 
paper are good, except that, in one or two instances, 
some of the straight line graphs have got badly 
bent !! Not, however, to a degree that introduces 
any serious error. On page 47 in the iustructions 
for the use of the chart there is a bad misprint : 
the words `“ on the first line *' connecting points 
on scales 1 and 5" should obviously read “ scales 
l and 4." The author might well have stated that 
correction factors given on pages 40 and 51 for 
current sheet inductance formule need only be 
applied in the rarest cases, and we can honestly 
say never in average work. In the wavelength 
charts on pages 67 to 75, the inductance scales 
are expressed sometimes in microhenries and 
sometimes in millinenries ; it would have been less 
confusing to stick to one unit throughout. 

In conclusion we ean most, strongly. rec ‘onnnend 
this book to the serious experimenter, and even 
nore so to the professional radio engineer. 

Mr. Batcher is evidently a practical man who, 


over some considerable time, has constructed. for 
his own use a series of most valuable time-saving 
devices, and who has now thought fit to save his 
confrères many hours of laborious calculation. 
Personally our log book is going to take a well 
earned rest !! 

F. PHILLIPS. 


THE PRINCIPLES OF RADIO COMMUNICATION. By 
J. H. Morecroft, assisted by A. Pinto and 
W. A. Curry. (London, 1921 : Chapman and 
Hall. 42s. net.) 

On account of the considerable “ wireless ” 
literature which already exists the advent of a 
new book of over 900 pages devoted to radio 
science and art is bound to be for the reviewer 
one of two things; a very interesting event or a 
private sorrow. In the present instance there is 
occasion to offer hearty congratulations to the 
author, the publishers and the public, for Professor 
Morecroft in our opinion has produced the radio 
book of the. year, whether it be iudged from the 
standpoint of the student, the engineer or the 
amateur. 

The author has recognised and acted upon the 
fact that it is wisest not to assume students to be 
so thoroughly grounded in fundamentals that 
these may be either ignored or ** seinped." There 
is a stage in any branch of learning to progress 
beyond which the student must flounder paintully 
if his understanding of fundamental phenoinena 
is not so sound as to be almost akin to second 
nature. Hence this book begins with the ABC of 
its subject, but the author here again. shows his 
good judgment by not taking the reader further 
back than that, into the region of the kindergarten ; 
he speaks of electrons on the first page, and assumes 
that we are fairly educated in spite of our possible 
ignorance of radio communication. In fact, we 
have in this volume that rara aris of its genus, 
a technical exposition which neither insults the 
intelligence by telling us ‘ how many. heans make 
five," nor cloaks its virtues under a display of 
mathematical erudition. 

It is evident that great pains have been 
taken to make contact with actual practice 
at as many points as possible, a feature which 
is presented without resort to the doubtful aid 
of photographs of apparatus, which. one notes 
with appreciation, form a scarcely noticeable 
percentage of the total illustrations, their places 
being much more usefully occupied by a series 
of excellent oscillographs. Not only is the practical 
side kept well in sight, but the author has not 
considered it necessary to fill up space with the 
very early methods of radiotelegraphy. and thus 
we are spared an explanation of the coherer, 
and other old wheezes, the special chapter on 
amplifiers being so much more to the point. 

The chapter headings are as follows: —Funda- 
mental ideas and laws. Resistance. inductance, 
capacity. General view of Radio Communication. 
Laws of oscillating circuits. Spark. Telezraphy. 
Vacuum tubes and their operation in typical 
circuits. Continuous wave telegraphy. . Radio 
telephony. Antenne and Radiation. Wave- 
meters and their use. Amplifiers. Radio experi- 
ments. 
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The last of these |l commend specially to the 
members of wireless clubs; in. the belief that a 
course of systematic. quantitative experiments 
such as those described would be more interesting 
and onstructive than hours of "listening. in." 
As casual observation sometimes results in a great 
discovery, but the systematic plodding research 
of inany slowly but more surely adds to the sum 
of humen knowledge. one would wish to see the 
skill and tnne of wireless amateurs applied definitely 
to the solution of the problems which abound 
in their chosen field. rather than to the transforma- 
tion of perfectly readable signals into bad noises 
by means of “toud speakers." 

Professor Morecroft has not been unmindful of 
the amateur. He is a sympathetic teacher, and 
his book is à most welcome contribution, being a 
textbook and reference book in one, which to taste 
Of is to covet, 

E. BLAKE. 


Tur THERMIONIC TUBE iN. RADIO TELEGRAPHY 
AND TELEPHONY. By John Scott-Taggart. 
(London: The Wireless Press, Lid. 258. net.) 
The wireless experimenter who decides to take 

up valve work may well be pardoned a certain 

hesitation in his choice of a book to guide him. 

Already a considerable literature has. grown. up 

around the thermionic tube, many books being 

devoted entirely to the subject, whilst almost every 
wireless. textbook has a section. given up to its 
discussion. 

However, a detailed examination of existing works 
shows that in the maim they are theoretical treatises, 
valuable and informative in their own field, but of 
little help to the man who, understanding in a 
general way the functioning of the valve as a 
detector. amplifier and oscillator, wants to design 
and build an etflicient instrument “all by himself." 
Briefly expressed, such a man wants information 
on practical valec cireuits, about which the average 
book on the thermionic valve says little. 

Mr. Scott-Taggart’s book, then. will be widely 
weleomed. by the experimenter with such desires, 
for im addition to describing the construction and 
working of practically all modern forms. of 
thermionie tube. it deals very thoroughly with the 
circuits in which they are used. [n a book of over 
four hundred) pages there are nearly as many 
explanatory diagrams and illustrations; not the 
least valuable feature being the full references to 
patents and sources of information. from which 
the reader can still further add to his knowledge. 
The treatment is of a non-mathematicei nature, 
und ais therefore not concerned with the more 
abstruse problems of valve work. but as other works 
deal fully with such problems (which, incidentally, 
do not greatly concern. the practical man) their 
absenee is rather an advantage in a work of this 
character. 

In case the reader should think that explanations 
of valve theory are entirely absent from this work, 
it should. be explained that. sufficient. theoretical 
explanation has been included to enable the reader 
to follow intelligently the explanations given. 
Thus valve characteristies and the way they are 
plotted, as well as the deductions that ean. be 
drawn from them, are quite adequately treated. 


The first chapter is deyoted to the two-electrode 
valve and the theory of thermionic currents. Many 
readers may perhaps be inclined. to pass this 
chapter over. beginning their study at chapter 2 
(The Three Electrode Vacuum Tube). To do se 
would be to commit a very great error, for in this 
portion of tlie book will be found explanations of 
many problems with which the beginner is faced. 

Subsequent chapters deal with the valve as a 
detector, as an amplifier, retroactive or regenerative 
amplification, multi-stage high frequency and low 
frequency. amplifiers the reception of C.W. and 
telephony, and the transmission of C.W. with valves 
(including, of course, wireless telephony). 

Altogether the book will be found very helpful 
to all who are engaged in practical wireless work. 
for it falls into the category of "intermediate " 
books--those books which, while they do not assume 
that the reader is completely ignorant of wireless 
matters, deal with their subject in a plain common- 
sense way within. the comprehension of any 
intelligent experimenter. 


P.W.H. 


Correspondence 


To the Editor of Tae WinurLEss WORLD. 


NiR,—] wish that through the influence of vour 
Journal, it could be brought to the notice of various 
amateurs the necessity for and advisability of 
the periodical repetition of the call sign of any 
amateur station transmitting. 


On Sunday morning last, for quite three-quarters 
of an hour, a station in the Midlands was operating 
speech and music. The operator stated he was 
radiating 3 4th«s of an ampere, and jumped about 
from 930 to 1,020 metres. 


Frames in vartous parts of Yorkshire were 
directed on him and his loeation found, but had 
it not been that there were thrce amateur stations 
in touch with each other at the time, those of us 
who were receiving him would have been in the 
dark as to who he was. 


I take it that we are granted licensea purely 
for experimental purposes, and it is t.erefore up 
to every possessor of a license to state periodically 
who he is. and approximately what he is radiating. 
This practice is followed in. Yorkshire, and makes 
reception much more interesting and assista 
experiments, but when one listens to a station 
for nearly an hour without knowing whether 
it is 10 or 100 miles away, one gets rather like 
wishing to get at the man. 


I trust anv amateur operators seeing this will 
kindly remember their numerous unknown listeners 
and not be so modest, but announce to the world 
who they are and what they are radiating. 


Lovis J. Woop, 
Hon. Sceretury, Vhe Halifax. Wireless Club. 
December Voth, 1921. 
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Questions and Answers 


NOTE.—This section of the magazine às placed at the disposal of all readers who wish to receive advice and 
information on matters pertaining to both the technical and non-technical sidex of wireless work. Readers 
should comply with the following rules.—(1) Each question should be numbered and written on a separate 
shect on one side of the paper only. (2) Queries should be clear and concise. (3) Before sending 
in their questions readers are advised to search recent numbers to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) All queries must’ 
he accompanied by the full name and address of the sender, which is for reference, not for publication. Queries 
will be answered under the initials and town of the correspondent, or, if so desired, under a “© nom de plume.” 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 


save time by writing direct to the various firms employing operators. 


maximum which will be accepted at a time 


* 


S.B. (Herne Bay) has a two-ralve set, and asks 
(1) Why the sit docs not oscillate. (2) If telephony 
will be received if a short ware tuning set te provided 
an place of the long range set. (3) Suggest condensers 
across the H.T. telephones and the transformer 
primary. 

(1) Apparatus which comes after the rectifier 
does not alter the wavelength in the least. There- 
fore changing from resistance-capacity coupling toa 
L.F. transformer has not changed your wavelength. 
The set does not oscillate possibly because you 
have not sutherent reaction, and also because 
the condenser across the transformer primary 
is Missing. 

(2) lt is not much use listening for short wave 
telephony on long wave sets. Make a set up to 
3.000 ms. as vou suggest, with suitable A.T.I. 
and reaction, and with an aerial condenser in 
series with the A.T.I. 

(3) ‘Transformer primary 0-001. mfds. Tele- 
phones 0-001 mrd. H.T. battery 0-005 mfd. 
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E.S.D. (Ikley) asks (1) For a two-valve circuit 
to comply with certain conditions. (2) Suitable 
H.T. voltage to use with it for R type valves. 

(1) See diagram Fig. 1. 

(2) 60 volts. 

H.A. (East Greenwich) asks for a single valve 
creuit to use with a loose coupler and V24 valee. 

Arrange the circuit as in Fig. 2. 

Make a loading coil at least equal in size to the 
primary of the loose coupler, then with a 0:0005 


(7) Four questions is the 


condenser, arranged in parallel as shown, the wave- 


length range will be approximately 6.000 ms. 
at maximum. 
i 
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J,M, (Stepney) «asks (1)] For the regulations 
with regard. to amateurs crystal sete. (2) If an 
inductance coil near a Marconi Type 16 receiver 
will have any effect on signals. (3) If ordinary 
tele phone watch receivers can be converted into high 
resistance telephones. (4) If crystal battery can be 
dispensed with. 

(1) Write to the Secretary of the C.P.O. for 
full particulars. 

(2) Not likely to have any serious effect. 

(3) Yes, if the coils are carefully rewound with | 
No. 47 copper wire. 

(4) Some crvstals give good results without 
a battery, e.g., zincite bornite. In any case the 
crystal battery need only be two small dry cells. 

W.S.M. (Kettering) has a crystal set and wishes 
to add a valve amplifier. 

The valve can be added either as a note magnifier 
as shown on page 400, September 17th issue, or 
as a H.F. amplifier, as shown on page 528, November 
12th issue. If a crystal detector is used, in neither 
case will a grid condenser be necessary. The appara- 
tus required will be seen from the references given. 

V.E.M. (Manston) wishes to make a single 
valve set, and asks (1) If a P. M.G. permit is required 
in the case of a man serving inthe R.A.F. (2) The 
best capacity of the A.T.C. for slab coils from 
SQ0-10.000 ms. 

(1) When using wireless telegraph apparatus 
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‘apart from your duties vou will find a permit 
is necessary. 

(2) This depends to some extent on the induc- 
tance value of the coils. 0-002 infds. is generally 
about right. 

F.H.F. (Walsall) uskis for a diagram of a three- 
valve set, with two H.F. and one rectifying valres, 

The diagram (Fig. 3) is of a suitable set, 
with resistance capacity coupling. 


Soooc n 50000 
> OOOO0S,F . \ looooe | ;il 
emi pud Nm F 
i | | | 
9 2wOn 9 2 i 
tor eee 
Fig. 3 
J.F.G. (Cambridge) «asks (1) The filament 


current and voltage of R.M.R.. O.R. A. and V24 
valves. (2) The capacity of two condensers. 
(3) If a loose coupler is necessary for tele phony. 
(4) If there is any payment necessary for changing 
a crystal permit into a valve permit. 

(1) Voltage, 4-5; current, between 0-5 and 1-0 
amps. 

(2) 0-000007 mids. per square inch of overlap 
of the foils. 

(3) Coupled circuits give great selectivity. 
This is not essential for telephone reception. 

(4) No; make application giving crystal license 
number, and stating the circuit it is proposed 
to use. 

* CITROEN "' (Gloucester) asks (1) for the 
best receiving valve regardless of price. (2) If a 
€6-»olt, 30 amp-hour aceumuator is suitable for 
dighting filaments. (3) The best form of coils to 
use. (4) Diagram of a single valve set. 

(1) A true French type, or R type, is probably 
the best for general purposes. 

(2) Yes. 

(3) For a short wave set, coils on cylindrical 
formers are the best. For waves above 3,000 ins., 
honeycomb or similar coils are generally more 
convenient. 

(4) Fig. 4, page 526, November 12th issue, shows 
a good circuit, in which two valves may be used 
if required. 

** BEGINNER ” (Merrow) refers to the school 
wireless set in the October. 29th issue, and asks (1) 
The wavelength range. (2) The resistance of the 
telephones. (3) If, when two pairs of tele phones 
are joined in series, the results will be the same. 
(4) The meaning of A.T UTI. 

(1) The range was stated in a previous issue 
as 600-6 000 ms. 


former improves signals on 


(2) From 2.000 ohms upwards. without a 
transformer, or 120 ohms with a transformer. 

(3) With two pairs in parallel for L.R. telephones, 
or in series for H.R.. the difference is very slight. 

(4) Aerial tuning inductance. 

W.C.A. ( Plymouth) asks (1) What is a con- 
tinuous singing noise heard in his crystal set. (2) 
If the school receiving set of the October 28th. issue 
will be successful on his “erial. (3) If 800 olun 
tele phones could be used in a single valve set without 
a transformer. 

(1) This seems to indicate a break in the second- 
ary winding, or the crystal circuit. The singing 
is probably due to induction from A.C. mains. 

(2) It is a good beginner’s set, and will be quite 
suitable | 

(3) Yes. 

‘t BEGINNER " (Cockermouth) asks (1) 
Whether galvanised wire is suitable for aerial con- 
struction, (2) Lf galvanised sheets buried in iwoist 
qround would form a good carth. (3) If Rectanite 
requires a potentiometer. (4) If a Browws trans- 
120 ohm Sullivan 
tele phones. 

(1) No, use copper or silicon bronze. 

(2) Yes. 

(3) We believe it works well without one. 

(4) This can only be determined by actual. 
test, which we are afraid we have not made. i 

E.G.H. (Hackney) /s a beginner who asks 
(1) For suitable books. (2) Whether to hare a cheap 
set as a beginning, or to wait for an elaborate ave 
later on.. (3) For advice as to type of set. 

(1) Bangay's " Elementary Principles,” and then 
his " Oscillation Valve," both published by the 
Wireless Press. 

| (2) and (3) Get some knowledge of the principles, 
theu choose some form of crystal set for a start. 
After learning to use this. vou will be more corm- 
petent to manage a valve set 

W.W. (Retford) asks (1) The wavelength of a 
sct with 12" % 6 A.T.I.. with No. 22 wire, and 
12" x 5” secondary. with 26 wire. (2) Wavelenath 
with gn additional disc coil 6" in diameter, wound 
with No. 30. (3) If a s parate earthed wire ts 
necessary as a lighting conductor for a steel must. 
(4) Name of an elementary book on valves. 

(1) The wavelength of the aerial circuit is 
2,500 ms.; the secondary circuit will probably 
be about the same. but we cannot say exactly, 
as vou do not give the thickness of the dielectric 
of the condenser. i 

(2) If the coil is added to the aerial, one should 
also be added to the secondary circuit. The wave- 
length will depend on the thickness of the dise 
coil, which you omit to mention. 

(4) Bangay’s “ Oscillation Valve." 

' RADIO "' (Gorton) asks if he will reveire 
the Hugue concerts on a single valve set described, 

The A.T.C. should be connected in series with 
the A.T.I. for short waves. Spacing the winding 
of your A.T.I. is quite good theoretically, as long 
as it does not unduly reduce your wavelength. 
The reaction coil should not be spaced. Connect 
a 0-001 condenser across the telephone transforiner 
high resistance winding. The set will then be etti- 
cient, but we doubt if vou will get PCGG at such 
a distance. 
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A.K.W. (Oxford) asks (1) If his aerial is suitable 
for.a crystal set. (2) If the circuit 1s correct. (3) 
If the telephones and transformer are suitable. 
(4) For a crystal which does not require a battery. 

(1) Yes. 

(2) No. The variable condenser should be 
connected across the inductance, with the crystal 
and telephones in series across it. 

(3) Yes. Connect 0-001 mfds. across the winding 
in the crystal circuit. 

(4) Zincite bornite combination. 


G.W.D. (Sydenham) has added a L.F. mag to 
his single valve set, but has gained practically no 
advantage. 

The grid of the second valve is connected to the 
positive side of the L.T. battery. Results will 
probably be much better if this connection is made 
to the negative side of the battery. Also try 
reversing the connections to one winding of the 
intervalve transformer. The average amplification 
from a single stage of L.F. mag is less than 4— 
say 2-3. 

‘‘CHAKAP HANTU’’ (Singapore).—(1) 
3,000 ms. is probably near the natural period of 
your H.F. transformers, on which the set will 
probably oscillate weakly. We are inclined to 
think that the husky note is due to irregularities 
in the arc transmitter, due to such causes as 
unsteady supply volts. The particular tuning 
condition you do not understand is probably 
quite normal, and obtained by tuning the marking 
wave to the heterodyne silent point. An arc is 
usually signalled by changing the wavelength, and 
the set does radiate C.W. between the signals. It 
is this C.W. radiation, often known as '' backlash,” 
which you are getting. 

(2) There is nothing to indicate that your 
amplifier is defective. 

(3) 0-001—0-002 míds. 

(4) This is apparently due to leakage from the 
batteries, or a bad joint causing a fluctuating 
current to flow through the telephones. Or if 
a valve is used for transmitting, the effect may be 
due to generator noises. 

J.F.S. (Haverfordwest) asks a series of questions 
on electron theory. 

We are afraid that if you wish to give a lecture 
on this subject (which is by no means easy, and as 
yet very little understood), it will be necessary for 
you to consult modern textbooks on the subject, 
and not to rely on the casual and often conflicting 
ideas which you will find in papers on wireless 
matters. An adequate treatment of your queries 
would require about half of an issue and cannot 
therefore be given in these columns. We should 
recommend a study of Campbells '' Modern 
Electrical Theory " as the most useful work in 
this language on the subject. You will find it 
thoroughly reliable, but by no means light litera- 
ture. We may perhaps just remark that the 
chemical atom appears to consist of a positive 
nucleus together with a system of negatively 
charged particles—the electrons—the whole being 
in a state of approximate dynamic electrical 
equilibrium. 

C.C.W. (Woolwich).—Convenient dimensions 
for the coils of & crystal receiver are as follows :— 
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A.T.I. 9" x 6", wound with No. 22. Loose coupler, 
8'" x 5”, wound with No. 26, and 4' x 4", wound 
with No. 22, the former coil to be in the closed 
circuit, and the latter in the aerial circuit. The 
closed circuit condenser should be 0-0005 mfds. 
An aerial tuning condenser of 0.002 mfds. can be 
used if desired. This set can afterwards be adapted 
for valve work, with the introduction of a reaction 
coil, if desired. 


C.S.B. (Cricklewood) asks (1) Whether certain 
results are normal for a Marconi type 31& receiver. 
(2) and (3) Whether and how this receiver can be 
adapted for amplification and reception of C.W. 

(1) We are inclined to consider the results 
distinctly good. We should not have expected 
such a range. 

(2) This receiver cannot very conveniently 
be adapted for H.F. amplification. There are two 
courses open to you; (a) to dismantle and use the 
parts for a combined receiver-amplifier, or (b) to 
build a separate amplifier to use in conjunction 
with the receiver as it stands, the crystals not being 
used. For C.W. it would be best to use a separate 
heterodyne, as there will not be much room inside 
the case to mount the reaction coil. 

L.B.S. (Wallington) asks (1) for criticism of 
a three-valve set. (2) How to add a stage of H.F. 
magnification. (3) Why he gets better result with 
a separate H.T. battery for the L.F. amplifying 
valve. 

(1) The general arrangement is quite good, 
but the telephones should be in series and not 
in parallel with the intervalve transformer primary 
when on the two-valve side of the switch. 

(2) Your first valve is H.F. amplifying as it is 
shown. An additional valve may be connected in 
exactly the same way if desired. 

(3) This should not be necessary. In a set of 
this type it would be better to use a little negative 
potential on the grid of the L.F. valve. This will 
enable you to use the same H.T. battery throughout. - 


P.M.P. (Southport) asks (1) How to add 
another valve on a separate panel to a Marconi MQ 
panel. (2) If common L.T. and H.T. batteries 
may be used. (3) For receiver winding for 1,700 ms. 

(1) If you wish for a separate panel it will be 
best to use L.F. On the old panel connect the 
H.T. battery where the telephones are shown. 
Then put the primary of an intervalve transformer 
where the battery was shown. The amplifier 
connections are shown in the diagram (Fig. 4). 
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(2) With the simplified connections shown it is 
necessary that the same batteries should be used. 

(3) A.T.I. 7x 5” of No. 22, reaction coil 
4" x 3” of No. 28. 

F.L. (Grimsby) asks (1) Whether he can take 
H.T. for an R valve from a 230 volt D.C. supply. 
(2) and (3) Whether it needs a series resistance, 
and if so for windings for the resistance required. 
(4) How to use a crystal instead of a valve on a set 
shown. 

(1) This could be done, provided that (a). the 
supply is reasonably free from irregularities such 
as commutator ripples which would lead to noises 
in the telephones, and (b) no harm will be done 
by earthing the negative pole of the supply. 

(2) A series resistance will be of very little use 
owing to the very high impedance of the valve. 

(3) Connect two 200 volt or similar lamps, of 
the smallest available candlepower, in series across 
the supply, and tap across the one on the negative 
side for the supply to the valve. Use a smoothing 
choke and condenser. 

(4) Set is not very suitable for crystal work. 
If necessary connect the crystal and telephones 
in series across the 0-001 condenser. 

H.V.W. (Walthamstow) asks (1) Whether to 
use a tele phone transformer with 1,300 ohin tele phones 
on a crystal ret. (2) If so, design for the transformer. 
(3) The decimal equivalent of a 1/3 mfd. condenser. 
(4) When the construction of a tikker was described 
in “The Wireless. World." 

(1) and (2) A telephone transformer for such 
8 resistance will be inefficient, and we should recom- 
mend you to do without one, although the resistance 
of the telephones is rather low for this. 

(3) 0-33 mfds. 

(4) We do not think that any detailed ues- 
cription has been given within recent years. 

F.H.B. (Liverpool) asks (1) For connections 
for a set using certain apparatus. (2) The necessary 
capacities for the condensers. (3) An opinion of 
the merits of the set. 

(1) Connect as in the diagram (Fig. 5). 
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(2) C,, 0-002 míds. ; C} 0-0005 infds. 
(3) The set is the best that can be done with 
the materials, but is not very good. Better results 


Fig. 5. 
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would be obtained with a separate A.T.I., and 
preferably with a loose coupler instead of the 
coil shown. 

W.F.B. (Leicester) asks (1) Whether the Dutch 
concerts can be received on the single valve long 
wave receiver described about six months ago. (2) 
What alterations, other than those of the batteries, 
are necessary to use R valves on this set. (3) The 
capacity of a condenser described. 

(1) We doubt if you would get any results at 
such a distance with this set. Use at least a three- 
valve amplifier, with at least one stage of H.F. 
amplification. 

(2) None, except of course the structural altera. 
tions necessary to mount this type of valve. 

(3) 0-0011 mfds. 

'" XYZ " (Huddersfield) asks which is the 
better aerial, a single wire 100’ long, or a twin, the 
length of cach limb being 48’, and the spacing of 
the wires veing 6’. 

The height and the lead-in are assumed the same 
in each case. The single wire is distinctly pre- 
ferable. 

W.H.L. (Huddersfield) asks for a criticism of a 
receiver, and suggestions for its improvement. 

The receiver appears quite O.K. as it stands. 
The variable condenser might profitably be in- 
creased somewhat in size, as its capacity is only 
0.0002 mfds. We cannot say the cause of the 
whistling noise. This may be due to interference 
from some C.W. source, or to induction from an 
A.C. power main. 


SHARE MARKET REPORT. 


Prices as we go to press, December 30th, are :— 


Marconi Ordinary .. .. .. £1 13 9 
25 Preference s we EROS 13 9 
- Inter. Marine .. .. £1 O0 6 
- Canadian Vs s 4 6 


Radio Corporation of America :— 


Ordinary .. .. .. .. 9 9 
Preference .. .. .. oe 9 6 


The Directors of Marconi’s Wireless Telegraph 
Company, Limited. announce a Dividend of 7 per 
cent. less Income Tax, upon the 250,000 Seven per 
cent. Cumulative Participating Preference Shares, 
numbered 500,001 to 750,000, for the year ending 
31st December, 1921 ; and an Interim Dividend of 
5 per cent., less Income Tax, upon the 2,636,906 
Ordinary Shares, numbered 1 to 500,000, 750,001 
to 1,473,648. and 1,500,001 to 2,913,258, in propor- 
tion to the amount credited as paid up thereon at 
16th December, 1921. 

These Dividends are payable on the Ist February, 
1922, to tho Shareholders registered on the books 
of the Company on the 16th December, 1921, and 
to holders of Share Warrants to Bearer; and 
the Transfer Books will be closed from the 17th 
to the 23rd December, 1921, inclusive. 

Warrants for the Dividends upon the Registered 
Shares will be forwarded by post on the 3lst 
January, 1922. 
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WIRELESS |BIUIBINIDIEJIP|T APPARATUS 

D : x3! e oóT 

& CORPORATION STREET yo. COEGIT HUM 
LEEDS DEPOT: 4& GT. GEORGE STREET. 


THE BURNDEPT ULTRA Ill RECEIVER —sSupplied to Air Ministry, India Office (for use on 


H.R.H. Prince of Wales Tour, Greenwich Observatory, and various Colonial, etc., Governments. 


The new 3-valve amplifier receiver is the outcome 
of a lengthy series of experiments and we claim 
that the results obtained are superior to any 
combination of three to five valves. 


THE BURNDEPT II. RECEIVER 


(Optional Single Note Magnifier.) 


This set is of original design and is in effect a single 
valve receiver, to which can be added by the 
movement of a single key switch à note magnifying 
valve and transformer, thus allowing very weak 
signals when tuned in to be sufficiently strongly 
magnified so as to be easily read. This set is also 
fitted with a 'phone transformer so that low resis- 
tance 'phones shall be used, this being the correct 
practice, but extra terminals are so arranged so that 
the receiver can be connected if desired with a 


; further amplifier for working loud speaker, printer, ind 
THEBURNDEPT ill. white the low resistance ‘phones are ir tes tha, THE BURNDEPT il 


ULTRA RECEIVER allowing the careful tuning of the auxiliary RECEIVER 
Price =- - £25 apparatus. 


NOTICE to readers in LEEDS and district—We are opening a Wireless Depot at 48, GT. GEORGE ST., LEEDS, 
and invite all wireless friends to examine the full stock of our apparatus, which will be demonstrated 
whenever desired, by our competent operators. 


WESTON 
GALVANOMETER 


Model 375 Galvanometer 


is a moving coilinstrument 
with a uniformly divided 
scale 2:35 inches long. 
Its resistance is approxi- 
mately 29 ohms and the 
current required for a 
millimeter (1 scaledivision) 
deflection 1s 20-25 micro- 
amperes. 


WESTON ELECTRICAL INSTRUMENT CO, LTD. 
Audrey House, Ely Place, Holborn, E.C. 
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Range of Coils 


By Pnuirrp R. Cov isEv, B.Sc., F.In-t.P., A.M. I.E. E. 


N the * Questions and Answers” columns 

of The Wireless World tor December 10th, 1921, 

page 587, an enquiry was printed with regard 
to the wavelength to which a coil will tune. From 
correspondence that has been received with reference 
to this subject it would seem of some interest 
to discuss the matter more fully. 

Two, at first sight apparently conflicting state- 
ments, are frequently met with :— 

The wavelength to which a coil will tune is 
proportional to the number of turns on the coil ; 
and 

The wavelength to which a coil will tune 
depends upon the square of the number of turns. 
Although inconsistent. with each other, either 

of these statements may, in certain circumstances, 
be correct, under other conditions neither may be 
true. ]t is obvious therefore that the attendant 
conditions must be defined in connection with 
all such generalisations if they are to be in any 
Way useful. 

Firstly, in what way does the wavelength to 
which a coil can be tuned depend upon the coil's 
inductance ? The most fundamental of all wireless 
formule tells us this, viz. : 

Wavelength is proportional to the square-root 
of the product of the inductance and the capacity, 
or more simply : 


Wavelength œ 4 Inductance x Capacity 


Hence, we may say that if we have a given tuning 
condenser, the maximum wavelength to which 
any coil can be tuned by means of this condenser 
is approximately proportional to the square-root 
of the inductance of the coil. 

In arriving at this staternent we have neglected 
the effect of the self-capacity of the coil itself 
upon its tuning range. This effect will be to in- 
crease both tho minimum and the maximum wave- 
lengths to which our given tuning condenser. will 
tune the coil, its effect on the former being much 
greater than on the latter. [n the case of most 
well-designed coils, the self-eapacity will. usually 
not cause an increase in the maximum wavelength 
of more than 2 to 2J per cent, when using à 0-00] 
microfarad tuning condenser, Generally its effect 
will be less than this amount. To a first approxi- 


mation, therefore, we are justified in neglecting 
the self-capacity of the coil at the present stage. 
Hence we find that. in order to determine the 
manner in which the maximum wavelength varies 
with the number of turns on the coil, we must 
determine the relationship between the inductance 
of the coil and the number of turns. For this 
purpose we can make reference to formule for the 
determination of the inductance of & coil from it« 
dimensions. The number of such formule is 
very large, as the exact relationship depends upon 
the type of coil that is under consideration. It 
has been shown, however, by the present writer, 
both in this magazine and elsewhere, that Nagaoka's 
formula will with reasonable accuracy meet all 
practical requirements for any kind of coil, if 
the values of the correction factor ** k ” are suitably 
caleulated and plotted in the form of a curve. 
This formula, then, enables us to arrive at the 
desired relationship with reasonable accuracy tor 
any kind ot coil. It is: 
L == mD 
where L :: Inductance of coil in centimetres. 
D = Mean diameter of coil in centimetres. 
n- Number of turns per centimetre length 
ot the coil. 
l = Length of the coil. 
k' = Modified Nagaoka's correction factor.* 
Let us now examine a few concrete cases and 
see what conclusions we can draw from this re- 
lationship. 


].—. single layer cod, of either the solenoid or 
pancake type, with fired dimensions. 

For this case. the crucial conditions are the 
constancy of all physical dimensions of the coil. 
Any changes in the inductance of the coil ean 
therefore oniy be brought about by changing 
the number of turns of wire while keeping the space 
occupied by those turns the sume. That is to say, 
we can only merease the number of turns by de- 
creasing the gauge of wire used to wind the coil. 
For instance. i£ we had to begin with a coil wound 
with No. 22 d.c.c. wire, and we required to re-wind 


*See The Wireless World, Vol. 7, page 383, October, 
1919. for curves of this factor. 
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it in the same space with twice the number of turns, 
still keeping it as a single layer solenoid, we find 
from the wire tables that the diameter of No. 22 
S.W.G. wire is 0:0280 inch, and therefore that if 
we allow the usual 10 mils. for a double cotton 
covering on this size of wire, its insulated diameter 
must be 0-0280 + 0:010 = 0-0380 inch. To get 
twice the number of turns of wire into the space 
available we must use a wire having an insulated 
diameter of one half of this figure, viz. $ x 0-038 
= 0:019 inch. Allowing again 10 mils for the 
insulation, we find that the diameter of the bare 
wire must be about 0-009 inch, From the wire 
tables we find that this corresponds sufficiently 
closely to No. 34 S.W.G. This gauge of wire 
is therefore the one that we should need to employ 
in order to get twice the number of turns on the 
coil into the same overall length. 

Referring back now to our formula for the in- 
ductance of the coil, we see at once that if all the 
physical dimensions of the coil are maintained 
the same, i.e., D and l are constants, the factor 
k' will also remain constant, since it is a function 
only of D and l for a single laver coil (unless the 
wire is very thick relative to the diameter of the 
coil, which is an unlikely condition). Hence, the 
inductance of the coil is now proportional to »? and, 
therefore, since the length of the coil is constant, 
the inductance must he proportional to the square 
of the total number of turns on the coil. But we 
have already seen that the maximum wavelength 
to which the coil will tune with a given condenser 
is proportional to the square-root of the inductance ; 

Hence, 


Wavelength oc 4 Inductance 


oc v (Turns per centimetre)? 
oc y (Turns)? 
œ Turns 


That is. THE MAXIMUM WAVELENGTH OF THE 
COIL IS PROPORTIONAL TO THE NUMBER OF TURNS 
PROVIDED THAT ALL DIMENSIONS ARE RETAINED 
THE SAME. 


2.—A col of any shape with fived dimensions. 


Similar arrangements apply to this case as to the 
one already given, since even with multilaver coils, 
if all the dimensions-—length, depth, and mean 
diameter--are kept constant the value of 4° will 
remain the same since the value of this factor 
depends only upon the two ratios, Length/ Diameter, 
and Depth/Diameter. Therefore in this case also 
the maximum wavelength will be approximately 
proportional to the number of turns. 

Since this conclusion applies to multilaver coils, 
it is interesting to note its application to the 
standardised series of multilaver coils of the Honey- 
comb, Duolateral, Burndept or similar type. 
These coils are generally all wound upon formers of 
the same size. while the overall dimensions of the 
complete coils do not vary very greatly in the larger 
sizes (sav from coil No. 200 upwards). Hence 
to a very rough approximation we can sav that 
for the larger sizes of these coils, the maximum 
wavelength to which they will tune with a given 
condenser will be roughly. proportional to the num- 
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ber of turns on the coil. This relationship cannot 
of course be taken as an accurate one for serious 
work, but may serve only as & rough guide in 
choosing a coil for any particular purpose when 
the wavelength is known (see also Section 4 below.) 


fixed diameter and size 
of wire. 


Provided, as stated in case (1), above. that the 
thickness of the wire is small compared with the 
mean diameter of the coil, itis immaterial whether the 
single-layer coil is of the pancake or of the zolenoid 
type; as if wound with the same wire to the same 
mean diameter their inductances will be equal. 

The case now under consideration introduces 
another variable into the problem-—viz., the length 
of the coil—but replaces it by the postulate that 
the size of wire must remain the same. We therc- 
fore need to refer again to our formula given above 
to see in what way these altered conditions will 
affect the conclusions already reached. 

If the size of wire is to remain fixed. and the 


coils are wound with a single layer of wire only, 


the number of turns of wire per centimetre length 
of the coil must remein constant, since the number 
of turns of wire that it is possible to get into a 
centimetre length is the reciprocal of the insuleted 
diameter of the wire. Hence we now have D aud 
^ both fixed, and l variable, since the total 
number of turns N — nl can be changed, and 
consequently the inductance of the coil becomes 
proportional to lk which is evidently also pro- 
portional to Nk’ if we utilise the relation between 
N and l quoted a few lines above. 

But as we know that the maximum wavelength 
is proportional to the square-root of the inductance, 
we can state at once that 

Wavelength oc «4 Nk’ 

A reference to the curves giving values of k’ 
(to which reference has been made above) shows 
that for coils in which the ratio liD is larger than 
about 8, the value of &' for single layer coils varies 
very little from unity. If then we neglect i’ 
in the above relation we shall not commit a serious 
error. This error in the maximum wavelength 
will not exceed about 5 per cent. even if the length 
of the coil is onlv four times its diameter. 

Hence for this case we may conclude that. when 
the length of the single layer solenoid coil (or, its 
radial depth, in the case of a single-layer pancake) 
exceeds from four to five times the mean diameter 
of the coil, THE MAXIMUM WAVELENGTH IS APPROX- 
IMATELY PROPORTIONAL TO THE SQUARE-ROOT 
OF THE NUMBER OF TURNS ON THE COIL, provided 
the mean coil diameter and size of wire remain the 
same. This means that to double the maximum 
wavelength to which a given coil will tune with a 
given condenser we must put on approximately 
four times the number of turns of wire. Actually 
slightly /ess than four times the number of turns 
will be required, especially if the coil is rather a 
short one to begin with, because as the length 
is increased, k will be increased somewhat also, 
so that their product will increase more rapidly 
than the length alone. 

Expressed in another way, this amounts to 
saving that in the case of shorter coils under these 
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conditions, the maximum wavelength of the coil 
is no longer proportional to the square-root of the 
number of turns but to a power of the turns which 
becomes greater the shorter the coil. The nature 
of this change may be seen roughly from the curve 
in Fig. 1 in which the ordinates represent the 
values of the index x in the relation 


Wavelength ¢: (Turns)? 


for various lengths of coil. 

It will be noted from the curve that the value 
of r falla towards the limiting value of 0-5 (which, 
of course, is the square-root) as the length of the coil 
is increased in relation to its mean diameter. 


rS 


VALUE OF INDEX T 


o Os l ts 2 


LENGTH OF COL ` 
MEAN DIAMETER OF COA d 


Fig. 1. 


RATIO 


Hence we may more completely summarise : 


this case (3) by stating that when the mean diameter 
and the size of wire are held constant, THE MAXIMUM 
WAVELENGTH IS ROUGHLY PROPORTIONAL TO THE 
SQUARE-ROOT OF THE NUMBER OF TURNS FOR LONG 
COILS, BUT VARIES MUCH MORE RAPIDLY WITH THE 
TURNS FOR SHORT COILS, reaching proportionality 
with the actual number of turns when the length 
of the coil is rather less than its diameter. 


4.— Multilayer coil with fixed length and size of wire. 

There is still a fourth case to which rome attention 
may be given, viz., the dependence of the maximum 
wavelength upon the number of turns in a multi- 
layer coil of fixed length, the stipulation being 
made that. the gauge of wire is to remain the same 
when the number of turns is varied, but that the 
extra turns are to be added by increasing the 
number of layers in the coil, the layers being 
either very short, or suitably spaced in one of the 
ways well known in connection with multilayer 
coil windings. 

This case is rather less easy of solution than the 
preceding, but we may obtain a preliminary 
approximation when there are only a few layers. 
With this limitation which means that the ratio 
of the radial depth of the coil d to its mean diameter 


D is small, i.e., say less than 0:05. When this is 
the case, the effect of the depth d can be neglected 
to a first approximation, so that then the factor 
&' becomes Nagaoka’s original factor k, without 
modification just as in the case of single layer coils. 
Therefore with these assumptions, / is constant 
and D is approximately constant, so that the 
inductance becomes proportional merely to the 
square of the number of turns, since k’ is unchanged 
under these conditions. 

Hence the conclusion will again be similar to 
that arrived at for cases (1) and (2) above, viz., 
that THE MAXIMUM WAVELENGTH IS PROPORTIONAL 
TO THE NUMBER OF TURNS ON THE COIL, PROVIDED 
THAT THE DEPTH OF THE COIL IS SMALL. 

When, however, a large change is made in the. 
number of turns on the coil, the consideration of 
"this case is much more complex, since an increase 
in the number of turns involving as it does an 
increase in the number of layers, will cause an in- 
crease in the value of the depth d, and a slight 
increase in the mean diameter D. These two 
changes will tend to cancel each other in their 
effect on the value of the ratio d/D, but usually 
the increase in d will overbalance the increase in 
D, causing a resultant increase in the ratio d/ 
and a consequent decrease in the corresponding 
value of k’. The increase in D will also bring 
about & decrease of the ratio //D and therefore as 
may be seen by reference to the curves giving 
values of k’ (referred to above), it will cause a 
further drop in the value of kh’. Since, however, 
in the formula for the inductance of the coil, the 
essential factors are now D*k’ since Lis constant, the 
increase in the value of D just described may en- 
tirely offset the consequent drop in k’, so that the 
resultant effect on the product D?k’ may, in certain 
cireumstances, not be large. Under these con- 
ditions again therefore the maximum wavelength 
will remain approximately proportional to the 
number of turns on the coil. 

The magnitude of these various changes may be 
illustrated by the following example, which repre- 
sents the case of a typical multilayer coil in which 
the number of layers is progressively increased, 
keeping the axial length of the coil the same. It 
has been assumed that each layer is spaced from 
the preceding one by an amount equal to the 
insulated diameter of the wire used, and the results 
have been calculated for various numbers of layers 
up toten. The main conclusions can be drawn from 
the table on the next page. 

By inspection of this table it can be seen that 
actually the inductance increases very nearly as 
the square of the number of layers on the coil, 
the number of turns in each layer being the same. 
This, of course, means that the inductance is very 
nearly proportional to the square of the number of 
turns on the coil, just as it would be if all the 
physical dimensions of the coil had remained un- 
changed when the number of turns was altered. 
The last column in the table headed ‘* Percentage 
Deviation " gives the percentage variation of the 
inductance from strict proportionality to the square 
of the number of turns on the coil, and it can be 
seen at once that the variations from this pro- 
portionality are quite small. 
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The smallness of these differences merely serves 
to emphasise the statement made above to the 
effect that the decrease in k’ due to the increase 
in the depth of the winding. as the number of turns 
is increased, is practically offset by the increase 
in the mean diameter of the coil brought about 
by the same cause, so that the product D?h’ 
remains practically a constant. 


INNUCTANCES OF MULTILAYER COILS WITH VARYING 
NUMBER OF LAYERS. 


I 


Total | Mean inductance 
No. of, number, diameter of coil Percentage 
layers. | of | of coil (centi- | deviation. | 
| | turns. (inches). metres.) 
| | 
l 25 , 2-00 37,800 —2-5% | 
; 29 | 8580 2-06 155,000 — — 0-19, 
| 3 ' 75 | 212 348,000 | —0-2% | 
4 , 100 2-18 614,000. — 1-09, | 
5 125 2-24 950.000 —1-8°%, 
6 150 2-30 1,430,000  —0-49, 
8 200 | 2-42 9.540, 000 3 +2:2°% | 
10 | 200 | 254 3,990,000 ;  4-2-8% 
Wire = No. 25 d.c.c. ; length of coil, l : - 0-75 in. 


This, of course, will not always be the case, as 
the figures given above represent but one example 
out of many that might be chosen. The proportions 
there given, however, are on the yeneral lines of 
those commonly met with in practical multilayer 
coils, in that the axial length of the coil is about 
a third of the mean diameter, or less. The general 
indications of the figures given, however, point to 
the occurrence of a rather larger variation from the 
proportionality of the inductance with the square 
of the number of turns, as the number of turns is 
further increased beyond a ten-layer coil (250 turns). 
The reason for this is that as the coil becomes 
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deeper its shape approaches more closelv to the 
square section, which is more economical of copper. 
As this shape is approached the value of k’ suffers 
a smaller decrease, and consequently the increase 
in the value of J)? overbalances the fall in k’. 
Unless, however, the coil is made very deep, the 
departure from the proportionality will not be 
very great, so that to a first approximation the 
above generalisation for the coil of few turns will 
also hold for the larger coils; viz., THAT THE 
MAXIMUM WAVELENGTH IS PROPORTIONAL TO THE 
NUMBER OF TURNS ON THE COIL. 

The four cases of different limiting conditions 
that we have just considered, while by no means 
exhausting the possibilities will doubtless serve 
to indicate the factors affecting any statement 
connecting the maximum wavelength with the 
number of turns on the coil. It will be evident 
from the above that the best generalisation is that 
the wavelength is proportional to the number of 
turns on the coil, but it must be carefully borne in 
mind that this does not apply to a single-layer coil 
whether of the solenoid or pancake type, if changing 
the number of turns alters the axial length or 
radial depth, respectively, of the coil. In most 
other cases the generalisation is at least approxi- 
mately true, provided that it must not be forgotten 
that the self-capacity of the coil has been neglected 
in this consideration, and therefore that if a form 
of coil is used which has a very high self-capacity 
the conclusions that have been reached may be 
modified considerably. 

The results that have been obtained above mav 
also be found of some use when arranging tapping 
points on a coil to obtain different values of the 
maximum wavelength. Here, again. however. 
the self-capacitv. and also the *“ dead-end” 
capacity of unused parts of the coil, will introduce 
modifications, which will affect the results. Use 
may be made of the &' curves in a very similar 
manner to that outlined above for the pre- 
determination of tapping points on coils of various 
shapes, either when the successive taps are to give 
equal increments of the wavelength, or equal 
increments of the inductance, 


| The Transatlantic Tests 
SUCCESS OF BRITISH AMATEURS AND PRIZE AWARDS 


| S announced iu our issue dated December 
A signals from several U.S. amateur 

stations have been heard in this country. 
An examination. of the reception logs that have 
been received has brought to light many interesting 
facts and it is hoped to deal with these more in 
detail in later issues as space permits. It is 
possible to state at the moment that signals from 
American amateurs have been heard in this country 
at eight British amateur stations, these stations 
in some cases being operated jointly by more than 
one experimenter. Some of the signals were also 


As may be remembered, the tests extended from 
midnight of December 7th-8th to 6 a.m. (G.M.T.) 
on December 17th, and lasted for six hours each 
night. The first two-and-a-half hours of each 
test period—viz., from midnight until 2.30 a.m., 
was a free-for-all period in which many trans- 
mitting stations were taking part, the different 
districts into which the U.S. amateur stations are 
divided for inspection purposes being allocated 
periods of 15 minutes in turn. Thus practically 
all the A. R. R.L. radio stations had in turn a chance 
of transinitting during one 15-minute period each 


heard at the Hague (Holland) and at Nice night, the exact time of this ]-hour period being 
(France). changed on each night of the Tests. As some of 
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the stations froin which signals were intercepted 
were heard during this free-for-all period, it is 
not possible to verify their reception other than by 
the characteristics of the signals heard, and by the 
period during which they were heard. The other 
transmissions, however, during the remaining 34 
hours each night were each allocated a definite 
five-letter code word, by means of which the 
reception could be verified. Signals from five 
American stations were picked up complete with 
correct. code-words, ete., viz. :— 

IATYV 

IZE 

2BML 

2FP 

and 2ZL. 

Calls were also heard during the free periods 

from— 
IRU 
1UN 
1XM 
2ZC 
and 2RU ; 
little uncertain. 

In addition to the above regular schedule of 
transmissions, an additional special U.S. station 
was erected just before the beyinning of the tests 
on Mr. Godley’s recommendation after he had 
preliminarily investigated the receiving conditions 
on this side, and found thein somewhat different 
to lus expectations. This station, call letters 
1 BCG, was erected by a group of prominent 
U.S. Radio amateurs including E. H. Armstrong, 
the inventor of the well-known supersonic hetero- 
dyne receiver. This station was equipped with 
valve transmitters with an input of 1 kW, and 
giving about 600 watts of high frequency energy 
in the antenna circuit. It operated on a wavelength 
of close on 200 metres. 

Although this station. was allocated a definite 
position in the transmission schedule, by cabled 
information from the "Trattic Manager of the 
American Radio Relay League, it also made special 
tranamissions to Mr. Godley over prolonged periods, 
and despatched messages to him. 

Very loud signals were heard from this station by 
five of the British competitors, while it was also 
heard in Holland. 

While doubtless of considerable use to Mr. Godley, 
it is unfortunate that the signals from this station 
acted as a hindrance to some of the British 
amateurs, who picking them up, recognising that 
they were of American origin and not knowing the 
special nature of the station, copied the repeated 
calls and messages for hour after hour during 
the best nights of the tests. to the complete exclusion 
of possible signals from other American amateurs -- 
signals which must have been there had they been 
tuned in if the exceptional transmission qualities 
of those particular nights is considered. 

Of those who picked up the signals, by far the 
hest reception was made by Mr. W. R. Burne, of 
Sale, Cheshire, who heard no less than seven 
different U.S. stations of those listed above (includ- 
ing 1 BCG). Of these seven, three were individual 
period transinissions, and were picked up with the 
correct code-words, ete. The code word of a fourth 
was also very probably beard, but there was an 


the last one being a 


error in the letters which throws a slight doubt 
upon the reception of this station. Jt is therefore 
considered that he should be awarded the prizes 
allocated to the most successful reception of the 
signals. 'The prizes to be awarded to Mr. Burne 
are therefore as follows, as the conditions attached 
to these awards have been complied with :—- 


Amateur Supplies Association : 
A “Simplex " cabinet valve set. 
E. M. Ashley, Ltd. : 
Prize value £8. 
G. Z. Auckland & Son: 
Apparatus value £10. 
Burnham & Co.: 
First prize—Burndept Ultra III Receiver. 
Bu*er & Co.: 
Apparatus value £5. 
Dubilier Condenser Co., Ltd.: 
Condensers value £10. 
Halliwell & Good, Ltd.: 
Apparatus value £30. 
The International Electrical Trading Combine : 
A ** Concertone Magnephone." 
Marconi Scientific Instrument Co., Ltd.: 
First prize value £25. 
H. W. Sullivan: 
Sullivan Wavemeter, value £35. 


Some of the other prizes that have been offered 
will not be awarded as the conditions that were 
attached to them as to the use of apparatus manu- 
factured by the firms in question have not been 
complied with. 

Next in order of merit is Mr. H. H: Whitfield, 
of Hall Green, Birmingham, who heurd two stations, 
in each case with correct code words, in addition 
to 1 BCG, although he was only able to listen 
in for two nights during the Tests. The second 
prize offered bv the Marconi Scientific Instrument 
Co. (value £15) and by Messrs. Burnham & Co. 
(a Burndept H receiver) have therefore been 
awarded to hiin. 


Messrs. W. Corsham, of Harlesden Gardens, 
Willesden, London, N.W.10, and R. D. Spence of 
Craighead House, Huntley, Aberdeenshire, each 
heard signals from one station with correct. code 
words. Mr. Corsham’s reception was, however, 
effected, using three valves, whereas Mr. Spence 
used six. and therefore in the opinion of the judges 
Mr. Corsham is more deserving of the award of 
the more valuable of the two third prizes that have 
been offered, viz., a Burndept I receiver (value £6). 
The third prize (value £5) offered by the Marconi 
Scientifie Instrument Co., Ltd., will therefore be 
awarded to Mr. R. D. Spence. 

Messrs. A. E. Greenslade and E. McT. Reece 
working together at the British School of Tele- 
graphy,Clapham Road, London, S.W.9, heard one 
station during the free period, in addition to 
1 BCG. 

Mr. J. R. Forshaw of Ormskirk, near Liverpool, 
heard 1 BCG ; and Mr. T. Cutler of Southampton, 
heard 2 ZC calling during the Test period. 

The decision with regard to the award of the 
prize offered by Messrs. B. Hesketh for the best 
designed circuit will be announced later. 

Descriptions, illustrated with photographs and 
circuit. diagrams, of the various receiving stations 
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at which U.S. Amateur signals were heard will 
be published shortly in these columns. 

Elsewhere in this issue will be found an account 
of Mr. Godley’s experiences in this country, written 
by himself—an account which we were fortunately 
able to secure from him during the few hours 
that he had to spare in London after the finish 
of the Tests and before he sailed for the States. 
It will be seen from this account that although 
he had exceptional facilities granted to him as 
regards size of aerial, and freedom of choice of 
location, he was greatly hampered by the atmos- 
pheric conditions and physical discomforts under 
which he worked. His choice of the location 
that he adopted—viz. near the shore at Ardrossan 
(near Glasgow) was made on recommendation 
of that locality made to him by a number of radio 
engineers in America and elsewhere, but his 
choice involved working in a tent out in a field with 
the attendant discomforts attached thereto. The 
dampness of our climate as compared with the one 
to which he is accustomed, together with the ex- 
posure to heavy rains and cold at night proved a 
great strain to him, but we sincerely hope that 
on his return to his own land he will soon regain 
his usual good health and cheerfulness. 

It is of interest to note that in all cases the aerials 
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used by the successful British amateurs were 
within the limits imposed by the Post Office 
licenses, and were therefore very much smaller 
than the aerial system used by Mr. Godley. 

Mr. Godley’s aerial aiso possessed the advantage 
of eliminating some of the atmospheric interference 
as compared with an ordinary type of aerial. 

It is indeed fortunate that the Tests on this 
occasion lasted for a longer period than last tame 
(February, 1921), as the general results obtained 
by all the stations, including Mr. Godley's, show 
that the signals were heard on a few nights only. 
Apparently at the beginning of the Test period 
transmission was bad, but the signals gradually 
increased in strength during the next two nights 
and then faded right away again until nothing 
whatever was heard during the last nights of the 
Test. 

Doubtless these changes were closely connected 
with the meteorological and other atmospheric 
conditions existing over the Atlantic at that time. 
This point is being investigated further, as the 
weather charts for that period are being collected. 
Had the Test only lasted the three days allocated 
on the previous occasion, it is quite likely that once 
again nothing would have been heard. 

PHILIP R. COURSEY. 


Exhibition of the Physical Society of London and the Optical Society 


Society of London and the Optical Society, 
was held on January the 4th and 5th at the 
Imperial College of Science, London. 


T twelfth annual exhibition of the Physical 


Amongst the exhibits were several of special 
wireless interest. Marconi’s Wireless Telegraph 
Company exhibited an automatic wireless alarm 
device which responds to a call from a vessel in 
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distress, even though the 

receiver is left entirely un- T 
attended. The device is 
termed the ‘‘4 second" alarm 
apparatus, since it operates 
on a particular signal, having 
a duration of four seconds. 
The apparatus is unaffected 
by jamming from other sta- 
tions or from atmospheric 
disturbances. In the event 
of a breakdown in the re- 
ceiving apparatus, such as 
would be caused by the 
burning out of the valve em- 
ployed in its operation, the 
alarm is automatically 
sounded so that the operator 
in charge may be called to 
replace the burnt-out valve. 

Messrs. H.W. Sullivan had 
several exhibits of wireless 
interest and particular men- 
tion may be made Of 
apparatus for radio fre- 
quency measurements, and 
standard heterodyne wavemeters. 

Undoubtedly the most attractive item of the 
exhibition to wireless amateurs was the demon- 
startion given by Mr. A. A. Campbell Swinton, 
F.R.S., on the electrostatic phenomenon recently 
described by two Danish engineers, Messrs. Johnsen 
and Rahbek, before the Institution of Electrical 
Engineers. Mr. Campbell Swinton included in his 
demonstration an historical account of the various 
discoveries made in connection with this phenom- 
enon, and showed its importance in the light of 
present day knowledge. A description of the 
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apparatus used by Messrs. Johnsen and Rahbek 
has already appeared in The Wireless World.* 
and the apparatus used by Mr. Campbell Swinton 
is shown in the photograph, whilst a circuit diagram 
is given above. A lecture and demonstration on 
this subject was given recently by Mr. Campbell 
Swinton before the Royal Society of Arts. 


* Loud Speaking Telephones—II, by Philip R. 
Coursey (T'he Wireless World, pp. 225-228, 289-292 
and 311-314, Volume 9, 1921). 


Petition to the Postmaster-General 


at the meeting of the Wireless Society of 

London on December 28th*, when it was 
exhibited, was signed for and on behalf of The 
Wireless Society of London by Dr. Erskine Murray 
as President, Mr. A. A. Campbell Swinton as Past 
President, and Admiral Sir Henry Jackson as 
President Elect, also by Mr. F. Hope-Jones as 
Chairman, and Mr. Leslie McMichael as Secretary. 
Then followed the signatures of sixty-five Provincial 
Wireless Societies representing in all upwards 
of 3,300 amateur radio-telegraphists in Great 
Britain. 

It was presented by the Chairman and the Secre- 
tary on December 29th, 1921, at St. Martin’s-le- 
Grand to Captain Loring and Mr. de Wardt who 
received it on behalf of the Postmaster-General 
and gave a very sympathetic hearing to the 
Deputation. 

It was pointed out that the only Societies whose 
signatures did not appear were those connected 
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Ts Petition to which reference was made 


with schools or colleges closed during the Christmas 
vacation. 

Mr. Hope-Jones emphasised the National charac- 
ter of the Petition, not only with respect to the 
signatories, but also in its objects which were 
quite unselfish in their patriotic aspect. 

They voiced a national resentment that public 
services such as wireless Time and Telephony 
should be left to our neighbours to provide, and 
that permission to transmit Weather Reports, news 
and music by wireless telephony should be refused 
to Companies competent and willing to do so 
without interference with the defensive services 
of the country. 

They recognised that the Post Office was not the 
ultimate authority, but their only constitutional 
means of access to the Wireless Board was through 
the Postmaster-General and they avowed their 
intention to urge their plea with all the force of 
which they are capable consistent with constitu- 
tional methods. 
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Some Hints on Soldering 


By G. P. Kanpa, B.Sc. 


should be borne in mind by the man who 
wishes to construct sound, reliable electrical 
apparatus is this: so far as is practicable, every 
circuit should consist of a continuous metallic 
th, with no ‘‘contact’’ connections. This, 
owever, really amounts to saying solder all joints. 
It is to be feared that many amateurs di 
this rule, not from ignorance of it, or of the troubles 
which come from its neglect, but simply because 


Or: of the most important rules which 


they lack the necessary skill with the soldering ` 


iron. I believe that many are deterred from trying 
to acquire that skill by the prevalent idea that 
soldering is mysterious and difficult, and it is the 
object of this article to show that with an under- 
standing of the principles involved, and a very 
little practice, anyone may turn out work which 
‘may not be beautiful, but which is perfectly 
satisfactory from the electrical point of view. 

Let us start, then, by considering what actually 
happens in the process of soldering. It all depends 
upon the fact that if a clean surface of molten 
metal be brought in contact with a clean surface 
of another metal which is merely hot, there is formed 
at the surtace of contact an exceedingly thin 
film of an alloy of the two metals. If the molten 
metal is then allowed to cool down and solidify, 
it will be found that it is adhering firmly to the 
other, and that the two now form a continuous 
mass, having, electrically, no contact resistance. 
Here, of course, is the desired process, but there 
are certain provisos. First, I do not wish to imply 
that all metals exhibit these properties to the same 
extent; in practice it is found best to use for the 
molten metal an alloy of lead and tin, in varying 
proportions, usually about two parts lead to one 
of tin. Such an alloy has a conveniently low 
melting point (about 400° Fahrenheit), and adheres 
readily to all the commoner metals except alu- 
minium. Second, note the emphasis upon the 
word *‘clean,”’ for here is the crux of the whole 
matter. The dirt which may interfere with the 
process is of two kinds, one being the tarnish and 
grease usually found on metals, and the other 
the film of oxide which forms when metals are 
heated in air. The first is removed beforehand 
by scraping, filing, or rubbing with emery paper, 
but the second is a more difficult matter. To 
remove it we require what is called a “flux.” 
This is a substance which has generally a two-fold 
action, since it dissolves off the oxide, and prevents 
the formation of more by providing a protective 
film over the hot metal to keep off the air. 

Many fluxes are known and used for different 
purposes, but the electrician must be careful 
which he uses, because some are capable of dis- 
solving not merely the metallic oxide, but the metal 
also. Consequently, if he solders two fine wires 
together with such a flux and chances to leave 
a little of it upon them they are likely to be corroded 
through in a short time. 

I do not propose to go into the merits of all the 
rival fluxes, but shall just give the name of the one 
which I have found easiest to use, and most satis- 
factory for general purposes. I refer to “ Fluxite,”’ 


& proprietary article which can be obtained from 
most ironmongers in the form of tins of paste. 

So much for theory, now for practice. 

Here is a list of the articles required before 
making the first attempt. 

8 oz. soldering iron. 

Stick of solder, 

Tin of Fluxite. 

Piece of emery paper. 

An old file which you don’t value. 
Pair of small clean pliers. 

Some odd bits of copper wire. 

For heating the iron I strongly recommend 
either a gas ring, a Primus stove, or a plumber’s 
blow-lamp; don’t put it in the fire if you can 
possibly avoid it. This matter of heating is one 
of the greatest obstacles in the beginner’s way, 
for the exact temperature is of some importance, 
and can only be estimated by purely empirical 
methods. Some judge it by the amount of 
colouration imparted by-the hot iron to the heating 
flame, while others go by the ''feel"' of it when 
held a few inches from the palm of the hand. 
Perhaps the best plan for the novice is to test the 
iron at intervals during the heating process in this 
way :—Dip the point of it momentarily into the 
Fluxite and note whether the paste burns off at 
once, or merely melts and runs about on the iron. 
As soon as it begins to fizzle off in & moment the 
iron is ready for use, and should not be made 
any hotter, or it will become impossible to keep 
& bright surface of melted solder upon it; the 
excessive heat causes rapid oxidation of the solder 
and one has to be continually removing the film 
with applications of Fluxite. 

If the iron is a new one it has now to be *' tinned.” 
for which operation the file is required. File 
up one of the faces of the iron from the point to 
a distance of about half an inch from it until it 
is quite clean and bright. This must be done 
as quickly as possible, so that the exposed hot 
copper surface may not have time to be oxidised 
and dulled by the air. Now dip it momentarily , 
in the Fluxite and rub the prepared surface with 
the end of a stick of solder which has been dipped 
in Fluxite. If the stars are propitious the result 
will be a coat of bright melted solder, into which 
more can be melted and applied to the work in 
hand as required. 

Now for the first attempt. Put the iron back 
to keep hot (that is, with only a moderate fiame) 
and set about preparing two of the bite of wire 
for jointing. Two pieces about six inches long 
and of any gauge from twenty to thirty will be 
suitable. One end of each should be stripped 
of insulation for about half an inch and scraped 
with a knife until perfectly bright and clean. 
This is most important, for five minutes spent 
scraping may save a quarter of an hour trying to 
make the solder stick. Now smear the prepared 
ends with Fluxite, and don’t get more of it on 
your fingers than you can help, for it doesn't 
wash off easily. Remove the iron from the gas 
and see whether the tinning is still bright. Ii 
it has become dull it may be freshened by dipping 
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it in the Fiuxite. Enough solder is then to be 
melted upon it to give a good bead, and into this 
the two prepared ends are dipped and twisted 
about until they are well tinned. Dip the tinned 
ends in Fluxite, twist them together tightly with 
the pliers, and then dip the twist in the melted 
solder again for a few seconds. Upon removing 
it you will see your first soldered joint. 

Here, then, we have the whole process: Scrape 
or file the surfaces bright, apply Fluxite, tin them, 
more Fluxite, place together and heat, either by 
dipping in melted solder, or placing in the flame. 
(The same end would have been attained if you 
had put the twist very cautiously into the flame 
for a few moments, taking great care not to make 
the wires red-hot. This method is the better one 
when the two pieces of metal are large, since the 
iron cannot supply enough heat to melt the solder 
over large areas.) 

The example I have given is.typical of all soldering 
operations, and the method there outlined will 
enable the amateur to deal satisfactorily with all 
the jobs he is likely to come across. 

I add a few tips which the novice will do well 
to pay heed to. 

(1) When tinning a surface on a large piece 
of metal try to warm it up in the flame 
first. 

(2) When soldering a joint in an aerial use 
as cool an iron as you can, for much heat 
will seriously weaken the wire. 


Fig. 1. Mr. J. R. Hoult's Station. 
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(3) Devote all your care to cleaning, for therein 
is the secret of success; a trace of grease 
may make a join impossible. 

(4) Don’t put the iron on to heat and forget, 
about it, for if you do you will find all the 
tinning will burn off. 

(5) Be sparing rather than lavish with your 
solder. 


A Manchester Experimental 


| Station 
AThe accompanying photograph, Fig. 1, shows 
the experimental station belonging to Mr. J. 
R. Hoult, à member of the Manchester Wireless 
Society. 

The panel at the back contains two valves, 
filament rheostat, and potentiometer, a low 
frequency transformer and a high frequency trans- 
former either of which can be used by changing over 
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Fig.2. An Indoor Frame Aerial. 


the connections, filament ammeter and voltmeter, and 
a voltmeter for the H.T. battery. The tuner and 
condensers can be seen on the table top, also the 
wavemeter. The double pole switch on the right 
controls the valve filaments. The single pole 
switch has since been replaced by a D.P. switch 
to control, in addition, the H.T. The push-button is 
for taking readings of the H.T. with the voltmeter. 
Fig. 2 shows a frame aerial 2 ft. square, which 
has been used successfully in the reception of 
signals from Nauen, using one H.F. magnification 
stage and the potentiometer method of reaction. 


The Reception of C.W. Without Valves* 


By P. W. HARRIS. 


"I subject .of my paper this evening, 
*'The Reception of C.W. without Valves," 
may appear to some members to be of 
historical interest rather than practical importance. 
As everyone knows, continuous waves are received 
nowadays practically entirely by the heterodyne 
method, the local oscillations for which are generated 
either by the receiving valve itself, or by means 
of a valve in a separate osc illator. So general 
is this method of receiving that I am not aware 
of any other device for the purpose being marketed 
at the present time. 

A few weeks ago, in conversation with a wireless 
engineer who has had a great deal of experience 
in working and erecting C.W. stations I mentioned 
that I had been looking into the matter of receiving 
C.W. without valves, with a view to finding some 
interesting line of research. He remarked '' why 
worry about any other method—the valve does all 
you require?" This position would seem to be 
a dangerous one. Why should we assume that 
finality in reception is to be reached by valve 
methods ? Why should we assume that progress 
is only to be made with a device utilising electronic 
emission from heated filaments? As the premier 
Wireless Society of this country I think we should 
pay every attention to finding new methods of 
research, and the whole object of my paper this 
evening is not so much to tell you anything new 
(although I hope one or two small matters will be 
new), but to draw attention to this neglect of one 
aspect of wireless. 

I think I may say that, since the Armistice, 
practically nothing has been done in seeking for 
new forms of detector, amplifier and oscillator 
Íor reception, other than the valve. 

Before outlining a few suitable and interesting 
methods of receiving C.W. without valves I would 
like to take your time for a few moments to con- 
sider certain points regarding valves which will 
help us to understand other devices. First of all 
the valve is a very simple, easily acquired piece of 
apparatus (if you have the money) but its many 
advantages must not blind us to its numerous 
disadvantages. I do not know whether you have 
considered how very inefficient the valve is, if 
you count the efficiency as the ratio of electrical 
output to electrical input. We will say that 
the average valve takes about 0:6 of an ampere 
on 4 volts. In this way you have 2} to 3 watts 
of energy consumed, quite apart from that fromthe 
high tension battery. Now the output, of course, 
is very small and when you come to use 6 or 8 
valve amplifiers the current consumption is con- 
siderable. 'lhe chief disadvantage of the valve 
then is that we require either an accumulator or 
some other form of low tension supply. 

If you consider the valve purely as a detector 
(and not in a circuit, causing it to act both as an 
amplifier and detector), it is not very much more 
efficient so far as strength of signals is concerned 
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than the best crystals. It is, however, much easier 
to adjust and is more constant in action. As an 
amplifier it stands in a class of its own, and to 
find anything to excel the valve in this respect 
would appear to be a somewhat difficult task. 
As an oscillator it should not be, I think, difficult 
to beat the valve—there again its electrical in- 
efficiency stands out. If you use a valve in a 
separate oscillator your ratio of output to input 
(that is, output of high frequency oscillations to 
input of energy) is very low. Indeed, electrically 
it is one of the most inefficient devices in existence. 

There is another aspect of the question which 
is not always evident to amateurs in large towns. 
Take the case of the provincial amateur who, 
we will assume, is situated 10, 15 or 20 miles from 
the nearest source of electrical supply. Let us 
assume such an amateur desires to instal a re- 
ceiving station. He either constructs or purchases 
a tuner having the necessary range of wavelengths 
from the amateur 180 metres to 23,450 metres 
of Bordeaux. Then he turns his attention to the 
detector and having decided on a valve, finds, of 
course, that he needs accumulators for his low 
tension supply and he also needs a high tension 
source. The country amateur can easily obtain 
the high tension supply from dry cells, but in the 
case of low tension, what is he to do if he wishes 
to charge his accumulator ? Very many amateurs 
in the country are debarred from C.W. reception 
owing to the fact that they have no facilities in 
the way of low tension supply. If the amateur 
in such a case decides to confine himself to crystal 
reception he will find there is nothing for him 
over 5,000 metres and very few stations above 2,000. 
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Fig. 1. 


As everyone knows when the Poulsen arc was 
first evolved it was the first commercial generator 
of high frequency oscillations. The detector used 
with it was known as the “tikker.”” Now the 
“tikker ” is still available to those who like to 
use it. Its efficiency is not high compared with 
modern receivers, but I should imagine that many 
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amateurs, if they could get hold of a suitable 
and inexpensive tikker, would use it, as one does not 
need highly efficient apparatus to receive high 
power C.W. stations in this country. In Europe 
the trouble is frequently to eliminate them. In 
Fig. 1 you see the original arrangement of the 
tikker. The tikker, of course, is nothing more 
than a vibrating interrupter. In the original 
tikker, contact was made between two gold wires 
which were vibrated against one another. These 
wires are shown in the Fig. at G. 

Many amateurs think that the tikker was merely. 
a device to interrupt the high frequency current 
after it had been rectified, but the original tikker 
circuit consisted of the oscillatory circuit without 
a rectifier and a large condenser (a condenser of a 
considerably higher value than the condenser in the 
tuning circuit) so that when the two wires came 
together the energy which happened to be in the 
tuning condenser discharged into the larger con- 
denser. 


Now here is another form of tikker (Fig. 2) - 


having a rotating interrupter in place of the 
vibrating wires. The buzzer type of tikker does 
not give a musical note and there is, of course, 
a great advantage in having such a note. 


L, 


il 


Fig. 


In this case the current is interrupted very 
rapidly but at & regular frequency, the results 
being & musical note, but whatever the form ot 
interrupter the tikker circuit is usually the same. 

There is no rectifier as in crystal sets, so 
that every time the contact is made, whatever 
the charge happens to be, either positiveornegative, 
C, will first of all discharge into the condenser C, 
and then at the break C, will discharge through 
the telephones as a single pulse. The great dis- 
advantage of all tikkers is that they give the same 
note (musical or non-musical) to signals and to 
atmospherics. 

I had originally intended to show you this evening 
an experiment with & very simple form of tikker 
which gives quite good results. It requires a 
circuit either sharply tuned to the marking wave 
or less sharply to those stations which have no 
spacing wave. In any case where there is so 
little difference between marking and spacing waves 
that it is practically only separable with the 
heterodyne the tikker will give a continuous buzz 
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throughout. The principle of this tikker is shown 
in Fig. 3. In place of the vibrating wires or 
rotating break of Figs. 1 and 2 a form has been 
evolved consisting of a wire resting lightly upon 
the edge of a rotating wheel. It gives a kind of 
breathing note quite pleasant to read and has proved 
to he very sensitive as compared with many other 


Fig. 3. 


forms of tikker. It occurred to me while ex- 
perimenting that it would be possible to dispense 
with an electric motor for rotating a wheel, or with 
a dry cell for buzzing, by using the edge of a gramo- 
phone turntable. Those who have gramophones 
can try the experiment for themselves. Unfortu- 
nately the gramophone has not arrived to-night 
for the paper, so that I cannot show the experiment. 

To perform the experiment, connect a piece 
of electric lighting flex to condenser C, (Fig. 3) and 
connect another piece to condenser C,, the other 
connections being as shown. Now fray out one 
end of the first piece of flex and allow it to rub 
on the metal edge of the gramophone turntable. 
From the end of the second piece of flex separate 
out one or two strands, bending the others back. 
When this has been done, hold the end lightly 
and allow the tips of the strands to rub very lightly 
upon the metal edge, varying the pressure until 
the best results are obtained. Nauen, Carnarvon 
and Clifden—stations which do not radiate spacing 
Waves—are among the best for experimenting 
with tikker devices, for with many C.W. stations, 
if tuning is not very carefully done, the tikker 
will give a continuous hiss from both marking 
and spacing waves. 


This is the simplest form of tikker I know, and 
those interested who try it will be surprised at 
the resulte. Another form of tikker, which is 
simple to make, uses two buzzers as shown 
in Fig. 4. To make it you take a pair of 
ordinary buzzers and alter the windings as shown. 
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The buzzer on the right has its windings connected 
up in series with the first buzzer, so that its make- 
and-break contacts have no current flowing through 
them. The interrupted current from the buzzer 
on the left will also pass through the coils on the 
right and will vibrate the armature. :The two 
terminals on the right hand side are connected to 
the receiver as before. It is not advisable to use 
high note buzzers, as although it might appear 
that the very high note buzzers would give the 
best results it is difficult to get them to run together, 
and I find I do not get the musical note which I 
should expect in such a case. A further form of 
buzzer tikker which combines both a buzzer and 
a heterodyne method I shall mention later. All 
these early tikkers have the great disadvantage 
of resolving all the signals into one monotonous 
buzz. This is a serious objection. 
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Fig. 5. Fig. 6. 

The next step in efficiency was the introduc- 
tion of the heterodyne method of Fessenden. 
Fig. 5 shows one of the several heterodyne 
methods first described by Fessenden. The 
generator G was a small high frequency 
alternator (the three-electrode valve was not 
known at the time) and you will see at D an elec- 
trostatic telephone. I really cannot see how it 
worked well and it does not strike me as an 
efficient device. We will assume the aerial circuit 
including L, is tuned to a certain frequency. Then, 
by the well-known heterodyne method you tune 
the circuit on the left to a slightly different 
frequency. According to Fessenden’s statement 
the difference of the electrostatic attraction be- 
tween the diaphragm D and the other portion of 
the telephone set up by the beats will give 
you the necessary musical note. Fig. 6 shows 
another method in which you have a differ- 
entially wound telephone which would function 
in the same way. Fig. 7 shows a form with 
an iron core. I should not imagine the iron core one 
would be very efficient on radio frequencies. 
Fig. 8 shows what appears to be the most practical 
method of all, with a crystal to rectify the L.F. 
currents. 

Owing to the great difficulty in obtaining a 
source of high frequency current which was per- 
fectly constant in frequency the heterodyne 
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method was not much used in pre-valve days. 
Ares could be used, of course, for this purpose, 
but they sent the received note up and down in 
a distressing fashion. For some .time after this 
tikkers were still used particularly with the arc as 


Fig. 7. 
developed in the United States. 
that for many years the Federal Company used 
the rubbing contact form, with a wire rubbing 
on the edge of a smooth wheel without any seg- 
ments. It proved, I believe, one of the most 
efficient types of C.W. detector in its days. 

The next device (Fig. 9) was the Goldschmidt 
tone wheel.* This was really a development of 


Fig. 8. 
If we run a rotating tikker at a speed 
high enough to make and break the circuit at the 
same frequency as the high frequency current 
we wish to detect, we can discharge the condenser 
in the receiving circuit every time it is charged 


the tikker. 


*AUTHOR's NoTE.— There are two forms of tone-wheel. In one 
form a commutator is used which rectifies both halves of the 
waves received. This form is shown in Fig. 9, the two brushes 
B: and B» of which bear on different halves of the commutator. I: 
the other form (that mentioned in the paper), the wheel is simply 
a high speed £ er making and breaking the current at a 
specd approximating to that of the alternations. 
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(say) positively. If then we run the tikker syn- 
chronously we shall get a perfectly rectified current 
or rather a series of pulses which will be in effect 
Piper fea If, however, we run our tikker 
ata y lower or higher speed the charge, 
when “tapped” will first be positive at (say) 
the highest point of potential, then the next 
make will be at slightly lower potential, 
then after a few more “makes” the receiving 
condenser will be tapped at the "neutral" point. 
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Fig. 9. 


After this the condenser will be diseharged when 
slightly negative and go on until it is discharged 
at the point of maximum negative potential. The 
result will be a “beat” similar to the note given by 
the heterodyne. The mechanical side of the 
Goldschmidt tone wheel wants a little attention 
if it is to run at a very high speed, but as we seem 
gradually to be increasing the wavelengths of our 
wireless stations—I do not suppose it will be very 
lopg before we go beyond the 30,000 metre point— 
and the frequencies will be correspondingly lower. 
It is not difficult to construct a tone wheel with a 
little motor running at 3,000 revs. per minute. 
If you take a frequency of 20,000 a second and a 
motor running at 3,000 revs. a minute you will 
need 400 segments on the wheel—not a very large 
number. It is rather a tricky device to run, 
but not unpractical, and a skilful amateur should 
be able to make one. 

There is a further method of receiving C.W. 
which has been developed in this country and 
also in the United States. It consists of makiņg the 
receiving condenser variable by rotation at a fair 
speed. The moving plates of the ordinary vane 
rotary condenser are attached to the shaft of the 
motor and run at (say) 300 or 400 revolutions a 
second. The capacity is thus varied at this 
frequency. 

ere is one more buzzer method of some 
interest giving a pleasing musical note. 

The circuit is shown in Fig. 10. It consists of 
the well-known Marconi Balanced Crystal Receiver 
to which is connected a circuit consisting of Ls, 
C, C, C, and C, energised by a circuit L,’ consisting 
of an inductance and condenser oscillated by a 
buzzer. The potentiometers of the two crystals 


are adjusted so that only strong signals affect the 
receiver. Let us now operate the buzzer. Each 
interruption of the buzzer oscillates the cirouit B, 
and each oscillation acting through J affects both 
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Fig. 10. 


crystals and allows a pulse of current to pass 
from the condenser C to the telephones. If now 
the frequency of the circuit L,’ is adjusted to be 
slightly different from the incoming frequency 
of thc signals, then the crystals will be “‘ opened ” 
progreesively from one polarity to the other of 
the condenser C, giving an effect similar to the 
Goldschmidt tone wheel. If the oscillations in 
the buzzed circuit are of sufficient intensity to 
last from one interruption to the next, a practically 
continuous heterodyne note will be produced 
in the telephones, but if they do not persist long 
enough there will be a combination of a buzzer 
note and a heterodyne note. 

So far we have considered only devices which 
do not amplify but the greatest possibilities in 
the reception of C.W. without valves seem to be 
those in which the dynamo principle is used. 
The American inventor Shoemaker has used the 
alternator principle for low frequency amplification 
and the production of a musical note at the same 
time. His device consists of a small alternator 
giving a note of say 500 per second suitable for 
aural reception, rectified current from a crystal 
detector being passed through the field of the 
alternator. You will see from Fig. 11 that when 
no rectified current comes from the crystal, there 
will be no field current, and you would hear nothing 
in the telephones connected to the armature. If, 
however, any currents pass from the crystal rectifier 
to the field coils you get a musical note depending 
on the frequency of the alternator. Not only do 
you get a musical note but the received signals 
are considerably amplified. This device would seem 
to suggest many experiments for the amateur. 
I stated early in this paper that the valve is a very 
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inefficient device as regards current consumption. 
‘When you have several valves in a receiving circuit 
you have a very large current consumption. 
The total consumption in, say, a four or five valve 
amplifier is more than enough to drive & small 
po or a small alternator and the output of such 

machine need only be very small. It seems to 
me that you could utilise, in ‘the case of the provin- 


Fig. 11. 


cial amateur, a clockwork device. You could use 
some form driven by a clockwork device such as was 
provided in the old magnetic detector and I have 
no reason to think that amplification by the dynamo 
principle may not reach a much higher state of 
perfection than has been reached by the valve. 
Although I have not been able to trace the number 
of the patent I know a certain amount of work has 
been done utilising the dynamo principle for high 
frequency amplification. There also appear to 
be' possibilities in the use of a disc dynamo similar 
to the motor used in certain electric light meters. 

The devices I have mentioned indicate there is 
a very wide field to be explored by the amateur 
in C.W. reception without valves. It would appear 
to be by no means impossible to get a much higher 
efficiency than we can at present obtain with valves. 
The best of valves have a short life and are expen- 
sive, while the accumulator and high tension 
battery often cost more than the rest of the 
apparatus. Some clockwork device such as I 
have suggested would be much cheaper to buy 
and offers a line of research open to all amateurs 
in country districts at small expense. I have at 
home carried out small experiments in this way, 
several being very promising, which I hope at a 
later date to show. 

Unless, of course, you get some form of heterodyne 
or nearly synchronous interrupter you cannot 
possibly get the advantages of differentiating 
atmospherics from signals, but it would appear 
to be possible to make a low frequency dynamo 
amplifier on the same shaft as the Goldschmidt 
tone wheel the total power required toresolvethis at 
high speed being very small. However, it is quite 
possible that some members have experimented in 
reception without valves, particularly in the early 
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days, and the main object otimy paper is to raise 
a little discussion on this point. 

With regard to valves and to show I have no 
bias against them, I think you will be interested 
in a three-valve amplifier I have constructed. 
Some months ago we all listened with great pleasure 
to a paper by Mr. Campbell Swinton on the con- 
struction of a six-valve amplifier. Immediately 
afterwards I decided to build such an amplifier 
but having no workshop facilities I was debarred 
from manufacturing the interchangeable trans- 
formers described. When later on I found you 
could purchase them I went into the matter again, 
but when I saw how high the prices were I changed 
my design and decided to see what could be done 
with the construction of a three-valve amplifier 
with one high frequency, one low frequency and 
a detector valve. An examination of various 
catalogues showed that the component parts were all 
available. Every part of the amplifier I have on 
the table was purchased new with the exception 
of a telephone transformer of the army type, 
& telephone condenser, and an empty Mark III 
case. The high frequency transformer is cf Mr. 
Sullivan's design as advertised in the technical 
press, the low frequency transformer is of the 
Federal type, while the detector valve functions 
with a grid leak and condenser. I have several 

separate filament resistances for each valve, 
I &m using different types of valve and can adjust 
each valve to tho best point. The particular feature 
of the amplifier is not that it is better than the 
best commercial apparatus but that the cost is 
much lower. The whole amplifier costs less than 
£10 and those members who have any component 
parts by them can save that proportion of the cost. 
The whole of my receiving apparatus is on the table. 
It consists of a Mark III tuner, converted as 
described by Mr. Coursey in The Wireless World 
so that the A.T.C. can be placed either in series 
or in parallel, and with terminals fitted for extra 
inductances. 


You will see I am using Duolaterally wound 
coils for tuning and reaction. They are mounted 
on the back of the Mark III tuner in a three-coil 
mounting. With these additional coils I can get 
wavelengths up to Bordeaux quite easily. On 
the top of the amplifier are ordinary American 
battery switches connected so that the high fre- 
quency valve and the detector valve, the detector 
valve and the note magnifier or all three valves 
together can he used. I shall be pleased to show 
the amplifier after the lecture to anyone who cares 
to see it, and to give you an idea of the strength 
of signals obtainable I will connect the instrument 
to a loud speaker. (A Demonstration of the 
Amplifier was here given.) 

With this receiver with Duolateral coils and the 
three valves working I have no difficulty in hearing 
inost of the American high power stations on the 
standard G.P.O. aerial. I have frequently heard 
New Brunswick, New York Central, Tuckerton, 
Annapolis and Marion stations. The advantages of 
the small serial are, of course, that you do not 
get the atmospherics to the same extent as on the 
larger aerials. The Dutch concert is audible on 
two valves. That, gentlemen, completes my 
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remarks and I shall be delighted to hear any other 
member’s experiences in the reception of short 
waves without valves. 


DISCUSSION. 


Mr. A. A. Campbell Swinton. 

We must thank Mr. Harris for drawing our atten- 
tion to other matters besides valves. I think it 
is very likely true, as he says, that there is rather 
& tendency to neglect the other methods at the 
present time because the valve has produced such 
very wonderful results. I do not know if you are 
all aware that experiments are going on with valves 
which have no heated cathode at all, not thermionic 
valves, but tonic all the same: valves in which 
the electrodes are cold but in which & conducting 
atmosphere, I believe helium, is employed, and 
in which no grid is used. The modulation is 
effected electromagnetically by a coil outside 
the tube. I do not know if any experiments 
have been conducted with these valves in this 
country, but in America they are used, and if 
anybody present knows anything about the results 
obtained I am sure it would be of interest. There 
is no doubt at all that if we could have valves 
that did not require filaments they would last 
for ever and would want no filament batteries. 

Helium is a very curious gas and at a suitable 
pressure conducts energy much better than any 
other gas, and I imagine that with high tension 
batteries of 500 or 1,000 volts, you might get 
an a&ctual jump across the space through the 
helium which would not get across with any other 
kind of gas. I mention this because it is a subject 
of which we shall no doubt hear more before long. 

Mr. Harris seemed to throw cold water and doubt 
on the electrostatic telephone receiver used by 
Fessenden. I personally made some experiments 
not so long ago on electrostatic telephones. These 
consisted of nothing but two sheets of metal 
which you have to charge up to a potential of some 
hundreds of volte. For best results I put in 
between the plates a piece of chamois leather. 
You glue the chamois leather to one of the two 
plates. You get quite good signals which are 
extraordinarily distinct. You cannot hear speech 
at a distance but if you hold the instrument to 
your ear you get quite good signals. It has one 
advantage in that you do not get the terrible 
noises from atmospherics and other causes which 
are sometimes enough to break one's ear drums. 


Mr. C. F. Phillips. 

With regard to the question of whether it be 
desirable to undertake rescarch into tho reception 
of C.W. signals without valves, it seems worth 
continuing that line of research only if there 
appears any likelihood of getting better results 
from things other than the present valve, or even 
perhaps of some new valve of completely different 
design. All thermionic valves possess two enor- 
mous points of advantage over any mechanical 
apparatus whatsoever, which I do not think 
the lecturer has touched upon. Tho first is the 
complete absence of inertia; every type of buzzer, 
tikker, tone wheel or alternator suffers from a 
large amount of inertia inherent to the apparatus 
itself and that inertia has to be compensated 
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for by extra power supplied to the apparatus 
to drive it; that extra power might just as well 
be put into a valve in the form of filament current. 
The second thing is that very valuable property 
possessed by all thermionie valves, which we term 
negative resistance; resistance, which occasions 
damping, is certainly not required and, in fact, 
it is much to be deprecated that any unnecessary 
resistance should be introduced in wireless receiving 
circuits: when you utilise a valve in a suitably 
arranged regenerative circuit you can neutralise 
practically the whole of the resistance (or damping) 
in that circuit, the energy for such neutralisation 
being supplied by the plate battery and being 
of the order of 1 milliampere or so. 

The lecturer has assumed that most receiving 
valves need 2 or 3 watts heating current for the 
filament, but a series of valves has been manu- 
factured which require from 0-09 to 0-3 watts 
to heat the filaments. These valves are known as 
"SR Vaives” and are made by the Marconi- 
Osram Valve Company ; I understand that if they 
are not actually on the market they will be very 
shortly. One pattern operates on 1} volts 0-06 
amps. (0:09 watts), another on 3-2 volts 0:1 amps. 
(0-32 watts): currents of this order can be drawn 
comfortably from large dry cells, and if the voltage 
does drop a little one has only to turn up the 
filament rheostat! These valves are no worse than 
the standard R type of valve, they operate on 
normal plate battery voltages, say 30 to 70 volts, 
they are hard and very stable, and may be used 
as detectors, oscillators, and R.F. and L.F. 
amplifiers. 

As regards the cold electrode valve mentioned 
by Mr. Campbell Swinton, this valve has boon pro- 
duced in the States and is known, I believe. as the 
"S Tube"; it has not been found very good 
for reception, that seems to be merely a matter 
of further experiment, but it has been extraordinarily 
successful as a rectifier ; it has some disadvantages 
when compared with the Kenotron type of rectifier, 
one of which is that there is drop of potential 
across the valve of the order of 200 volts, and 
also a critically adjusted external magnetic field 
has to be provided. As against those disadvan- 
tages it has no filament whatsoever, and a little 
valve about 7 ins. long and 1] ins. in diameter, 
with perfectly cold electrodes will deliver up to 
l kilowatt. of rectified current. 

The lecturer has referred to the probability 
of wavelengths going up in the future. Bordeaux, 
the longest wave station now operating, is 23,450 
metres. I do not agree that the tendency is 
upwards; the frequency of Bordeaux is 12,R00 
per second which is getting very close to audibilit y, 
and once one arrives at audible frequency inter- 
ference will make the high power working of a num- 
ber of stations impossible. I think that tho 
chief reason why extra long wavelengths were 
decided upon for these powerful stations was 
the expense or even impracticability of building 
powerful Goldschmidt or Bethenod alternators of 
a higher frequency than 15,000 or 20,000. Now 
that Marconi has shown us that it is quite possible 
to get very large powers, even of the order of 
500 kW out of banks of valves, alternators may 
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be superseded, and as the higher frequencies 
do not trouble valves, there will no longer be any 
need for wavelengths to go up. It is surely pre- 
ferable for them to come down, perhaps right down 
to the order of 100 to 300 metres, so that more 
wavelengths can be allotted without fear of inter- 
ference. 

However, I think we ought to thank Mr. Harris 
very much for directing our attention to subjects 
which, although they may not prove to be of 
importance to research, are of undoubted interest 
to amateurs. 


Mr. R. E. H. Carpenter. 

I do not think I have anything to add except 
to say I quite agree with Mr. Phillips with regard 
to the tendency to reduce rather than increase 
the wavelengths. There are two chief considera- 
tions, the first is with regard to the aerial efficiency 
and the second is with regard to reducing atmos- 
pherics. Captain Turner has shown in a very 
interesting paper in the Radio Review that as 
the wavelengths increase so the ratio of atmospheric 
to signal strength gets considerablv worse and 
this seems & powerful argument for the reduction 
rather than the increase of wavelengths in the 
near future. 


Capt. Donisthorpe. 

I have nothing to add to what has already been 
said except to say that the rotating condenser 
arrangement mentioned by Mr. Harris gives quite 
satisfactory results. 'The note you get is rather 
a low one and makes a breathing sound. 
Admiral Sir Henry Jackson. 

I congratulate the lecturer on bringing certain 
points to our notice and there is no doubt that 
doing away with batteries may be of importance 
to explorers and those who if they want to use 
wireless have to employ a petro! motor or something 
of the kind. If they can have an arrangement like 
this dynamo that the author speaks about it might 
be very useful indeed for exploring parties, and I 
hope he continues researches in that direction and 
gives us his results. 1 think it is an interesting 
paper and 1 do not want to criticise the other parts. 


Mr. G. G. Blake. 

With regard to the dynamo tikker, the tikker 
where amplification was suggested on a dynamo 
principle, I think the greatest difficulty would 
be experienced in having to produce an electro- 
magnetic field dependent entirely on the signals. 
The signal strength would be so weak that it would 
be difficult to get speech in any intensity at all. 
Adding an iron core to the field would absorb an 
appreciable current and probably damp out all the 
signals coming in. 

Regarding the cold electrode valve, I wonder 
whether radium or radio active substance has ever 
been tried in place of the filament. 


Mr. H. S. Walker. 

I should be glad if the lecturer would give us 
a little more information on the reception of C.W. 
employing a gramophone. I did not quite follow 
how the incoming oscillations were rectified by 
the gramophone. 
Mr. R. H. Klein. 

I should like to know whether the dynamo 
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principle was used as a detector as well. I was not 
quite clear on that point. Also how the lecturer 
proposes to pass the signals received from one 
dynamo machine to another for the purpose of 
amplification or whether he considers sufficient 
amplification would be obtainable from one ma- 
chine. 


Mr. A. A. Campbell Swinton. 

I can myself answer the gentleman with regard 
to radium. I believe it was suggested some years 
ago, but I do not think it is practical. As a matter 
of fact I myself read a paper before the Physical 
Society, something like 20 years ago. before valves 
were thought of, in which I showed that if you 
had two heated filaments, one of which was coated 
with radium and one of which was not, you could 
get an actual visible glow discharge from the one 
that was coated with radium with a lower voltage 
than the one that was not coated with radium. 
The number of electrons given out by radium are 
so small that I do not think its use practical from 
the point of view of making ionic valves. 

If nobody else wishes to ask any questions I 
wil ask Mr. Harris to reply to the discussion. 


Mr. P. W. Harris. 

On the point of the cold valve. 1 had myself heard 
that certain work was being done and if, as Mr. 
Campbell Swinton and Admiral Jackson said. 
we can do away with accumulators, we shall be 
taking a big step in advance. 

My point regarding the electrostatic telephone 
was that in the particular circuit shown and at 
the point where it occurred in the circuit the arrange- 
ment was not such as would appear to give efficiency. 
I know excellent results have been obtained with 
other electrostatic telephones. 

Mr. Phillips’ point regarding the absence oi 
inertia in the valve I apologise for not mentioning. 
It is an important point. As regards the negative 
resistance question I do not think we should be 
unable to obtain the equivalent from some other 
device. for if in an amplifier you feed back some of 
the energy you should obtain the equivalent by 
lessening the damping in the previous circuit. 
Mr. Phillips also mentioned the new Marconi- 
Osram valve. These valves are not yet on the 
market &o far as I know or at least not in quantities. 
They also mark & step in advance. If you reduce 
the current consumption to a tenth of its present 
value the valve is still very inefficient and it does 
not exactly answer the point to say (I am not 
suggesting Mr. Phillips said so) that we can neglect 
other lines of research which are likely to be pro- 
ductive of good result in view of the fact that the 
valve is improving. In the past the coherers 
were bv no means fully explored before crystal 
detectors came into use, and even to-day I am not 
sure that anyone knows exactly how the magnetic 
detector works —certainly Professor Wilson does 
not, judging from a conversation I had with him. 
I think we should always be looking for new lines 
of research, whether or not we have finished the 
particular line of research we are on. I must thank 
Mr. Phillips for his remarks on the point regarding 
long waves. What I meant to say was that since 
the first forms of tikker were used, particularly 
since Goldschmidt brought out his tone wheel, 
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wavelengths have greatly increased. The excellent 
results given by the recent Transatlantic Tests 
show that you can get good results on sho-t wave- 
roi and on these aerial efficiency is particularly 
igh. 
I was very interested to hear that Capt. 
Donisthorpe has used the rotating condenser. 
Shoemaker’s U.S.A. patent is No. 1241565 of 1917. 
Certainly there seems something in Mr. G. G. 
Blake’s point regarding the residual field if you use 
the iron core. 
One speaker asked a question regarding the 
use of gramophones. The gramophone merely 
serves as a convenient form of clockwork and you 


have in the turntable a convenient metal disc. 
usually with a bare edge, to take the place of the 
rotating disc which I mentioned earlier in the 
paper. It is a simple means of trying a tikker 
where no current is available. The trouble with 
buzzing tikkers is not only induction but also the 
little difficulties of adjustment. They are also 
rather noisy, and if you want to do work on quiet 
siznals you have to muffle the buzzer considerably. 

The dynamo principle as described by Shoemaker 
utilised a crystal detector. The circuit is the ordi- 
nary form of crystal circuit and the field circuit 
of the alternator is connected in place of the 
telephones. 


TRANSMISSION OF CALIBRATED WAVES FROM AIR MINISTRY WIRELESS STATION 
The Air Ministry Wireless Station, London, will, from the 10th of January, 1922, transmit a series of 


calibrated waves daily at the times shown below :— 


Signal. 


0745, 1400 | CQ v GFA 


0750| 1680 | CQ v GFA 


0753 900 | CQv GFA 


A series of figures 1 ( € ex» e a= am) 
for 30 seconds followed by a single 
dash (==) lasting 5 seconds. 

A series of figures 2(e e == == ==) 
for 30 seconds followed by a single 
dash (==) lasting 5 seconds. 


A series of figures 3 (e e e == ==) 
for 30 seconds followed by a single 
dash (==) lasting 5 seconds. 


Correction. 


Immediately following the 5 second 
dash any necessary correction will be 
transmitted as follows :— 

Indicating figure for the wave (i.e., 
“1” “2” BT followed by a 4-figure 
group indicating the actual wavelength 
transmitted. an 

If no correction is necessary VA will 


be made after the 5 second dash. 


Book Review 


WIRELESS TELEGRAPHY, WITH SPECIAL REFER- 
ENCE TO THE QUENCHED-SPARK SYSTEM. By 
Bernard Leggett, A.M.I.E.E. (London: 1921, 
Chapman & Hall, Ltd., D.U. Technical Series, 
ll, Henrietta Street, W.C.2. pp. 485+xv. 
82” 54". Price, 30s. net.). 

This book, in fifteen chapters, was written, as its 
subtitle implies, to deal almost exclusively with the 
Quenched-Spark system of Wireless Telegraphy, 
but the author has, however, written an interesting 
though incomplete review of the progress and 
development, theoretical and practical, of wireless 
telegraphy generally. Literature on the Quenched- 
Spark system, as the author remarks in his preface, 
has been singularly lacking in this country, owing 
no doubt to a prejudice of its origin in Germany. 
A foreword in the shape of an extract from the 
Klectrician* throws rather a slur on British inven- 
tiveness in wireless. It is to be hoped, however, 
that the situation is not quite so bad as the writer 
would have us believe ! 

An interesting resumé of the birth and progress 
of wireless dating back to 1838, when K. A. Steinheil 
utilised the earth return in line telegraphy and 
predicted the possibility of telegraphy without the 
use of even a single wire. The beginning of the 
introductory chapter and the inclusion therein of a 
summary of the activities of the Berne International 
Bureau, is of considerable interest. ‘The remainder 
of this chapter is taken up with a comparison of the 
relative merits of the Quenched-Spark over other 
systems, and the impression made on the reader 
is either that the author is strongly biassed in his 
views or not very well informed on systems other 
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than the particular one in which he is personally 
interested. . 

A chapter is given up to the Theory of Quenched- 
Spark transmission, followed by a chapter each on 
the Transmitting and Receiving Apparatus and 
accessory apparatus, after which the author deals 
successively with the progress and application of 
both Wireless Telegraphy and Telephony .in 
an able and interesting manner. 

Of particular interest to those who had to deal 
with the application of Wireless Telegraphy and 
Telephony during the war are the chapters on wire- 
less telegraphy in warfare and aeronautics. So 
little has been published on this subject that it is 
with considerable interest and pleasure that one 
gets a glimpse behind the veil of official secrecy 
and red tape. 

Throughout, the author has consistently made 
out a good case for the Quenched-Spark system in 
comparison with other—perhaps from his point of 
view rival—systems, and the illustrations being for 
the most part of the former system, it must be 
borne in mind that this is the raison d’étre of the 
book. . 

A useful feature of the book is an extensive and 
detailed reference bibliography appended to most 
of the chapters. From beginning to end the book 
is very fully illustrated. There is, however, as is 
general with wireless literature at the present time, 
a lack of standardisation in the symbols explaining 
the various circuit diagrams. — 

This book should prove a valuable edition to the 
D.U. Technical Series, and both the Author and 
Publisher are to be congratulated on its production. 
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Transatlantic Tests 
MR. PAUL F. GODLEY’S OWN ACCOUNT OF HIS EXPERIENCES 


30 or 40 American amateurs in an exceed- 
ingly pleasant frame of mind because of 
' the fact that it has finally been possible for them 
to accomplish something about which they have 
been dreaming for years, viz. the “pushing ” 
of their small power signals across the some 3,000 
odd miles which separates them from their British 
cousins, 


A T the time this is written there are some 


INAUGURATION OF THE TESTS. 
The chain of events spreading over something 


like a year which led directly to the Transatlantic ` 


Transmission Tests just finished, are more or less 
familiar to all readers of The 
Wireless World and will not bo 
reviewed here. But it would 
no doubt be of interest to 
recount briefly the following 
facts:— That the American 
Radio Relay League which 
represents American amateur 
thought with regard to long 
distance operation held their 
first National Convention in 
Chicago during September of 
this year; that delegates from 
all sections of the United States 
were (present, some of them 
having travelled 2,000 miles ; 
that there was a total attend- 
ance at [this Convention of 
sométhing like 1,800 delegates 
and that the numbers who 
viewed the radio equipment on 
exhibition in one of Chicago's 
largest showplaces ran into 
thousands. This Convention 
covered a period of five days 
during which time business 
meetings, technical meetings 
and meetings open for general 
diseussion had very full pro- 
grammes. Needless to say 
there was a great deal of "rag 
chewing" regarding this, that 
and the other thing and the Transatlantic Tests 
of last February no doubt came up for their 
share of the discussion. Considerable speculation 
was rife at this time as to whether the failure 
of the previous Tests lay:with British equipment. 
the British amateur's lack of;knowledge concerning 
short wave operation, or whether the British 
amateurs were totally ineligible to the '* order of the 
boiled owl," and finally in Executive Session the 
Board of Direction of the American Radio Relay 
League decided it would be a good plan to delegate 
some American amateur to proceed to Britain for the 
period of the Transatlantic Tests, which had already 
been arranged to take place during the latter part. of 
this year. In making this decision they were 
firmly convinced that if the Tests failed the question 
would be settled once and for all, as to whether 
it was possible to get their small signals across 


Mr. Paul F. Godley. 


the Atlantic and that the sending of an amateur 
to England from America would create vastly 
more enthusiasm for the Tests on the part of the 
British amateurs than any other procedure possible. 


SELECTION OF A U.S. AMATEUR FOR ENGLAND. 


Although on the programme of events at the 
National Convention above-mentioned, it was 
impossible for me to attend owing to illness, and 1 
was greatly surprised to receive a request from the 
Board of Direction of the Relay League asking 
me to act as their representative in England 
during these Tests. I was not in the least hesitant 
ahout accepting and immediately began to look 
forward to some very interest- 
ing and pleasant experiences 
and to make preparations in 
the way of getting out my old 
gear of one sort and another, 
in order that it might be well 
"tuned up" for the job. 
American amateurs with the 
better transmitters were also 
busily engaged getting their 
outfits into ship-shape con- 
dition and at this time a great 
many strange and amusing 
conversations reached my ears. 


PRELIMINARY TESTS IN 
AMERICA. 

The preliminary tests which 
were designed to eliminate 
those stations which lacked 
proper signalling renge have 
been previously described, in 
brief at least, in various publi- 
cations. Needlesstosay during 
these tests I did a great deal 
of listening and got my first 
thrill as I heard district after 
district from one end of the 
land to the other come in on 
their transmission schedules 
with clock-like precision, and 
realised the tremendous en- 
thusiasm which was swaying the radio experi- 
menter in the United States. During these initial 
Tests the star station upon which I worked was 
SZA located in Roswell, New Mexico, some 1,500 
miles overland, which seemed to be working more 
or less consistently on 325 metres and who per- 
formed many rather interesting and encouraging 
“stunts " for me, among which was the operation 
of relays, telegraph sounders, etc. The interference 
at all times on most amateur wavelengths is such 
that it is rather difficult to get signals from extreme 
distances, so that even at the time of sailing there 
was no definite assurance at all that it would be 
possible to complete successfully the mission on 
which I was setting out. Plans were made to 
arrange test apparatus on board the Aquitania 
on which vessel I sailed, but were given up entirely 
after I had witnessed the volume of traffic which 
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TRANSATLANTIC TESTS 


the Aguitunia’s men were called upon to handle. 


ARRIVAL IN ENGLAND. 


And so, after a six day voyage I landed in 
England in an alternately confident and panicky 
mental state. I began to meet the various notables 
in and around London. I consider it of extreme 
fortune that it was possible for me to attend 
the meeting of the Wireless Society of London 
and later to hear Dr. Fleming's remarkable lecture 
at the Royal Society of Arts on the evening of 
my first day and to meet and chat with such men 
as Senatore Marconi, Admiral Sir Henry Jackson, 
President Elect of the Wireless Society of London, 
Mr. Campbell Swinton, Past President of the 
Wireless Society of London, Prof. G. W. O. Howe, 
and Mr. E. H. Shaughnessy of the Wireless Section, 
G.P.O., Mr. F. Hope-Jones, Chairman of the 
Wireless Society of London, and many others. 
At about this time it began to dawn on me that I 
was getting many times more attention than I 
had expected; as far as I could see British 
hospitality had been by no means sufficiently 
well advertised; and that I was not to have 
nearly enough time to talk with all the various 
men in and around London with whom I decided 
that I wished to talk. I also gathered from the 
sly glances here and there that the majority of 
the British amateurs had been unable to decide 
at that time whether I was a plain “ nut," to use 
American parlance, or whether I really was confident 
of my ability to get signals, and I understand since 
that I was not far wrong. 


PRELIMINARY TESTS AT WEMBLEY. 


Preliminary arrangements for operation permit, 
etc., having been completed, initial tests with the 
equipment which I brought with me were instituted 
at the station of Mr. Frank Phillips at Wembley 
Park, and after four or five nights, ending usually 
about 4.30 in the morning I was greatly discouraged 
on account of the presence of vast numbers of 
harmonics from single circuit tube transmitters and 
the Poulsen arc, as well as by the strange actions 
of atrnospherics—atmospheric conditions of a type 
which 1 had never before encountered. During the 
winter time in America atmospherics are at a mini- 
mum and quite uniform in their habits and, 
altogether, rather considerate. At Wembley Park I 
found them suddenly increasing during certain short 
periods of the night and suddenly decreasing to 
appear again in another quarter and in a new form. 
Five nights of this sort of thing was quite endugh 
and I came to the firm conclusion that the vicinity 
of London, even Southern England for that matter, 
was no place for me, and immediately arranged to 
proceed to Scotland, having previously chosen 
Ardrossan as a location, providing conditions near 
London did not warrant location there. 


DEPARTURE FOR SCOTLAND. 


Immediately this decision became known wild 
tales of all sorta began to pour in as to the terrible 
Scotch climate—the rains, the mists, the chill 
temperatures, to say nothing of the resulting 
ill effects which I was assured one would most 
certainly be unable to dodge. Even taking all of 
this with a good bit of salt, I was not sure that I 


‘looked forward to the trip into the Scotch *' wilds "' 


with any particular pleasure, particulerly in view 
of the fact that even after having been in England & 
week I had been unable to find a sufficiently warm 
spot, and I understand that various honourable 
gentlemen who extended their hospitality are 
still complaining considerably as to the size of their 
gas bills. I can only say that I have no apologies 
to make. 

The trip from London to Ardrossan was made 
wut Aberdeen and Glasgow—Aberdeen having 
been included in order that I might get first hand 
information concerning the reception of radio 
telephone transmissions from America last year. 
On arriving in Glasgow I find myself in great 
fortune because there I meet Messrs. Sutherland 
and Carswell of the Marconi International Marine 
Communication Co., Ltd., who as far as results 
were concerned, seem to own and operate the better 
part of Scotland, for, everything which I seemed 
to require in the way of material and equipment, 
accessories and assistance were produced in a ve 
magic fashion with a minimum of delay and I 
found myself transplanted to Ardrossan with 
Mr. Wood, Town Clerk, the Police Sergeant, 


and several other worthy citizens enlisted in my 


cause, the result being that only & few hours 
after reaching Ardrossan the tent in which the work 
was done was going up and the equipment for the 
antenna being distributed over the ground (of 
course one must admit that the unusual efforts 
on the part of these Scotch people were quite in 
order. It takes a great deal to offset the effects 
of Scotland's December weather.) 

Mr. D. E. Pearson, Inspector of the Marconi 
International Marine Communication Co., Ltd.. 
assisted me throughout the tests and I have a 
great respect for his ability as an operator, and for 
the courage—courage is the word—which he 
displayed in sitting up night after night in a leaky 
tent with high winds blowing and heavy rains 
falling—nothing but an occasional “wee drap” 
and a more or less unreliable three-ha-penny oil 
stove to keep him warm. 


LOCATION OF A SITE AND SELECTION OF STATION. 


After spending several hours in an attempt 
to locate a site on the beach which was fairly 
suitable to our purpose the attempt was finally 
given up and a site chosen in a grass covered field 
which had been freely treated with a sprinkling 
of seaweed. Darkness was approaching when 
the erection of the tent began. Heavy rain 
was falling and a decidedly disagreeable gusty 
wind blowing. About the time we thought our 
tent was well up a gust of wind came along, caught 
it, and wrecked the entire structure, boxes, gear 
and one man underneath. This was my first taste 
of Scotch weather and being wet to the skin the 
misfortune discouraged further attempt at work 
that night (December 6th.) Pearson took advan- 
tage of the decision, and went to Glasgow to get 
a supply of dry clothing, whereas I proceeded 
to the hotel and after having had what seemed 
to me to be a very scanty feed, not being 
used to Scotland's high teas, I rigged up a small 
low temperature Western electric tube, fed both 
filament and anode from small dry batteries, 
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threw a wire about 60 ft. in length into the top of 
a neighbouring tree, grounded to the gaspipe 
and with various odd pieces of apparatus which had 
still to be transferred to the scene of operations, 
I listened to ships signals and the very healthy 
static. The static was what worried me and I 
spent a rather restless night freely punctuated with 
dreams concerning the wonderful signals which 
I was not getting. 

 '[he following day, having enlisted additional 
labour, things were going in proper style, a line 
was laid out something under 1,300 ft. in length 
and 10 poles equally separated were planted, 
each pole being 12 ft. above ground and carrying 
a standard B.P.O. pattern insulator. A phosphor 
bronze wire was then run the entire length of the 
line and grounded through a variable non-inductive 
resistance, the ground plate itself taking the form 
of several short lengths of iron piping buried some 
6 ft. in the earth at which depth we found the 
hole filled with water. In the meantime the tent 
had been erected, the side walls put on and a few 
floor boards spread underneath. A table was 
made from two trestles and four lengths of rough- 
sawed pine. The gear was unpacked carefully 


wiped free of water, of which all held plenty,. 


and next given a general “ once over " for broken 
or misplaced parts. A second bundle of iron 
piping was thrown into the “ burn" which ran 
directly at the back of the tent and just over a 
stone wall. Again darkness had fallen it being 
nearly 6 p.m. and again we returned to Ardrossan 
about 14 mile distant through the rain to get a 
bit of food and some rest before tackling the 
night's job, and this having been effected we found 
ourselves again in the 12 ft. by 18 ft. tent having 
brought with us sandwiches and coffee. 

Without single exception all valves, accessories 
and gear were iound to be in first-class condition, 
nothing broken, nothing out of order which was 
quite contrary to what I expected. By 11.30 p.m. 
the 3,000 metre amplifier was going and FL {Paris) 
was picked up with no antenna connections. In 
completing our setting up Paris time signals were 


missed but POZ (Nauen) served as a check on our: 


timepieces at midnight. After time signals a 
short piece of wire was thrown into a tree for use 
in adjusting to short wavelengths and it was only 
a matter of moments before we were listening to a 
bedlam of 600 metre stations which were used for 
preliminary adjustment of all gearing for maximum 
sensitivity. By 1 a.m. we were feeling for short 
wave signals and picking up harmonics from what 
proved to be Poldhu spark as well as many other 
high power C.W. stations, although the harmonics 
were decidedly less severe than near London ex- 
cepting that of Clifden (Ireland) which was very 
very strong and later proved to be quite bothersome. 


SOME PERSONAL IMPRESSIONS. 


The things which have impressed me most 
as a result of my visit to the British Isles 
are chronologically, first, the unusual and totally 
unexpected efforts on the part of British radio 
men to assist me in every way. ‘This not 
only applies to amateur wireless circles but to 
commercial and government circles as well. Messrs. 
Bradfield and Allen, joint managers of Marconi's 


THE WIRELESS WORLD 


Wireless Telegraph Company, Ltd., have shown 
particular favour in smoothing the way for me 
everywhere, by the offer of assistance and equipment 
of every imaginable kind. Mr. Otto Rochs, 
traffic manager of the &bove-mentioned Company, 
has taken & particularly keen interest in the pro- 
gramme, and has been most untiring in his efforte 
to do all within his power to ensure & succeesful 
daily report reaching American amateurs, and it 
develops that these reports went gratis. Mr. 
H. J. Round and his staff extended every courtesy 
during a visit to Chelmsford, offering any in- 
formation or equipment at their disposal, while 
Mr. W. K. Wissenden and other officials of the 
British Post Office, have been exceedingly kind 
in going considerably out of their way in order 
that these experiments may be carried out with 
true American freedom. Needless to say members 
of the amateur. fraternity have given a great 
deal of their time and have gone to conaider- 
able expense in order that we might be successful, 
and nothing has pleased me more than to note the 
real interest teken in the project by all British 
amateurs whom I have met and I am keenly 
appreciative of the many courtesies extended to 
American amateurs through myself, such as the 
memorable little informal dinner to which I was 
invited on the evening of the day of my arrival. 
Second; the most discouraging conditions 
under which (from the American point of view) 
British amateurs are forced to work. By this I 


mean their confinement to a power (input) of 10. 


watts and the illegality (as I understand it) of any 
exchange of communication relative to things which 
have no connection with any ‘tests’? which are 
being carried out; and the great number of 
harmonics which fly around from various Euro 
stations. Of the 600 metre stations, FFU and FFH 
are particularly bothersome both in the vicinity 
of London and further north. Harmonics from 
the single circuit valve transmitter at Devizes are 
also numerous. The “ hash’’ from Leafield’s arc 
renders many small bands of waves totally useless ; 
Poldhu is also a serious offender by re-radiation on 
about 225 metres, while all of the ships which 
carry the valve sets have harmonics swinging 
in and out as they work on their 2,000 odd metre 
wave. Clifden, and Eiffel Tower and several other 
arc stations which I was unable to identify were 
also bothersome in all localities where I listened, 
but the worst offender of the lot was some 
C.W. station which transmits high speed and from 
whith I counted up to the 39th harmonic. 

Third; that although British amateurs seem to 
have been given the choice between & 180 metre 
wave and 1,000 metre wave, they have chosen the 
latter. To anyone who studies the matter it must 
be quite apparent that antenna efficiencies on this 
longer wavelength are far lower than those possible 
on the shorter; that where restrictions impose the 
use of small powers it should be desirable to get a 
very maximum of efficiency out of every single 
piece of gear which goes to make up the whole: 
an experienced man will also remember that short 
waves notoriously cover far greater distances under 
night-time conditions (that time when the average 
amateur is working with his gear) than do longer 
wave signals. 
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TRANSATLANTIC TESTS. 


Fourth; the greatest hospitality was shown 
me on every occasion during my stay in Scotland, 
and unexpected and flattering interest was displayed 
in all that we were doing while offers of assistance 
were endless. A very enjoyable entertainment was 
provided on one occasion in Scotland as a break to 
the monotony. 


And, finally, the terrible bundles of weather 
which the British Weather Bureau dispenses, to 
say nething of the atmospherics of which there 
seems to be an abundant supply. 


Upon my arrival in London from Scotland I 
have seen some of the reports which have reached 
British headquarters, and they show that many 
British amateurs have been successful in their 
reception. This is very pleasing to me because at 
the back of all the American plans for transatlantic 
transmission tests lurks the fond hope that before 
long it will be possible for British and American 
amateurs to communicate successfully at more or 
less frequent intervals. The part which British 
amateurs have played in these transmission tests 
has accomplished far more in the way of the creation 
of enthusiasm for this sort of thing than any other 
thing could haveaccomplished. American amateurs 
—all stations—are transmitting every night, day 
in and day out. What British amateurs heard 
during the week of the tests they may hear again 
and again throughout the coming season, providing 
they listen with sufficient patience, and, what is 
a most significant thing, one of the stations heard 


from America is a station which I know very well 
and which was using an output of only 20 watts 
which means an input of about 40. Should 
British amateurs be allowed the use of 50 watts 
input the more or less frequent interchange of 
signals mentioned above would be looked forward 
to with a deal of anticipation on both sides of the 
Atlantic. We in America are getting much benefit 


both in a business way and in the way of pleasure 


as a result of the liberal radio policies there. It is 
quite a common thing to read in the daily paper of 
some unusual procedure in the way of radio tele- 
phony or telegraphy, such for example as the 
*" evening hour story for children " as broadcasted 
by the stations of the Westinghouse Electric and 
Manufacturing Company, or such as the ** Wireless 
Church " with its 20,000 or 30,000 auditors each 
Sunday morning. Is it hopeless to presume that 
sooner or later Europe may follow with similar 
programmes ? Most certainly it is to be expected 
that within the next few months many British 
amateurs will have reported picking up the radio- 
phone concerts now being broadcasted by various 
medium power stations in the States. One such 
report has already come to hand as I leave. At 
any rate, American amateurs will watch British 
amateur progress henceforth with an interest that 
is far more real than it has ever been in the past. 
British amateurs have proven their mettle and there 
are many who, at this moment, are being joyously 
welcomed into the glorious order of the '' Hard 
Boiled Ham." 


(IN THE NEXT ISSUE A DESCRIPTION OF Mr. GODLEY’sS STATION WILL BE PUBLISHED, WITH 
PHOTOGRAPHS AND DIAGRAMS.) 


A Provincial Club Set. 


Apparatus of the Wireless Society of East Dorsetshire. 
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Mounting Slab Coils 


A NOVEL METHOD FOR CONSTRUCTORS 


HE accompanying photograph is contributed 

by Mr. E. T. Manley, Jr., and shows a novel 

and efficient method of mounting Slab In- 
ductance Coils. 

A brief note of the method of construction may 

be useful to those who wish to make up such 


coil holders for themselves although the illustrations 
are sufficiently good to make the construction self- 
explanatory. i 

e frame is made from ł in. ebonite. The 
sockets are ordinary brass valve sockets let in 
and connections made from the back. One holder 


is fixed and the other hinged about 1 in. away 
from the former. If desired a third holder may 


be mounted on the left hand side of the fixed one 
for coupled circuits, etc. 'The measurements oí 
the frame are 4 in. by 4 in., and of the coil holders 
34 in. by 14 in. 


For the cóils of 2 in. diameter (or under) only 
one dise of ebonite was used, the ebonite holder 
acting as the other. In the larger coils a disc of 
ebonite was used on either side of the coils. The 
ebonite used for these discs was 1/16th in. 
thick. 
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NOT E.— Under this heading the Editor will be pleased to give publication to reporta of the meetings of Wireless 
Clubs and Societies. Such reports should be submitted without covering letter $n the exact form $n which they 
are to appear and as concise as possible, the Editor reserving the right to edit and curtail the reports if necessary. 
The Editor will be pleased to consider for publication papers of unusual or special interest 
read before Societies. An Asterisk denotes affiliation with the Wireless Society of London. 


Wireless Society of London. 


The Annual General and 43rd Ordinary General 
Meeting of the Society was held on Wednesday, 
December 28th, 1921, at 6 p.m., at the Institution 
of Electrical Engineers, the President, Major J. 
Erskine-Murray, in the chair. 

The President, opening the meeting, said : 

The first business is with regard to the election 
of officera for the Committee next year. As there 
were no alternative names proposed to those 
put forward by the Committee I am to declare 


that the following are elected :.— 


President, Admiral of the Fleet Sir Henry B. 
Jackson, F.R.S. (Applause) ; Vice-President, Major 
J. Erskine-Murray, D.Sc.; Acting Vice-Presidents, 
Major Basil Binyon, and Mr. R. H. Klein; Chatr- 
man, Mr. Frank Hope-Jones;  Vice-Chairmen, 
Mr. Maurice Child and Mr. G. P. Mair; Committee, 
Messrs. G. G. Blake, Philip R. Coursey, Joseph 
Josephs, J. Scott Taggart, W. H. Shortt, F. Phillips, 
R. E. H. Carpenter and Major H. Hamilton. 
Other officers remaining as for the past year. 

These are in office for next year. There are no 
other proposals to make this evening. 

The Annual Coníerence of Affiliated Wireless 
Societies will take place on Wednesday, January 
25th, at 2.30 p.m., in this hall. Invitation tickets 
will be issued later. The Annual Dinner is on the 
same day at 6.45 p.m. Will all members and friends 
desirous of attending the Dinner kindly make 
application to the Secretary, Mr. L. McMichael, 
before January 15th. Tickets are 10s. 6d. each. 
Ladies are cordially invited. 

The Presidential Address will also be given 
on January 25th at 8 p.m. January 25th will 
be a very busy day. 

The next thing is to ask Mr. Hope-Jones to read 
you the Petition. Although on our own account 
we have been doing our best to incrcase facilities 
for wireless amateurs, we are vecy glad to have now, 
through this suggestion, amalgamated practically 
the whole of the Wireless Societies of this country, 
some three or four thousand people, in one joint 
Petition which it is proposed to send to the Post- 
master-General. Beyond that I think I will leave 
it to Mr. Hope-Jones to give you full information. 


Mr. F. Hope- Jones. 

I think it is within your knowledge that our 
affiliated Societies, not merely in the north, but in 
the provinces generally, have felt very dissatisfied 
with the slow progress made by us in the matter 
of obtaining the necessary sanction for regular 
wireless transmissions. They naturally looked to 
us to carry on the negotiations on the basis of 
the request that originated at the Annual Conference 
of February this year. For some nine months 
we have been prosecuting these negotintions with 
the Post Ollice with a view to establishing weekly 
programmes of transmissions of high power cali- 
bration waves, wireless telegraphy and particularly 


telephony, and those negotiations, of course, 
the Provincial Societies were unaware of. We 
cannot possibly keep them fully informed as to 
our methods of procedure in the endeavour to get 
what we want. It is not therefore to be surprised 
that they felt a little dissatisfied and wondered 
what we were doing. We understood their feelings 
when we organised this Petition which it is proposed 
to present to the Postmaster-General to-morrow. 
It is complete and I trust that most of you will be 
able to glance through it. The Petition is signed 
already by 65 Wireless Societies representing in 
all upwards of 3,300 radio-telegraphists in Great 
Britain. The wording of the document for signa- 
ture is simply this ‘“‘ forwarded on behalf of” 
(in this case it is signed by the Halifax Wireless 
Society) so and so President, so and so Secretary. 
There are only 20 other Societies who are known 
to us or to the Editor of The Wireless World. 
It must not be assumed for one moment that 
these other 20 Societies would not associate them- 
selves with us, but I think we may take it that 
they are mostly small Societies and Scholastic 
bodies, schools or colleges and are therefore in 
vacation at the present time and could not respond 
to the request for their signatures. l] think you will 
remember that at our February Conference we 
were informed officially by St. Martin’s-le-Grand 
that there were about 4,000 licence holders, so it 
is perfectly obvious that this Petition is signed 
by practically the whole body of the amateur 
radio-telegraphists in this country. 

I will read you the Petition :— 

To 
Tue Rr. Hon. F. G. KELLAWAY, M.P., 
Postmaster -General. 
SIR, 

We, the undersigned, on behalf of the Wireless 
Society of London and of most of the other Wireless 
Societies of the country, representing in the aggre- 
gate a large number of citizens interested in Wireless 
Telegraphy, ask you to be good enough to give 
consideration to our views as follows. 

We wish to express our thanks for the courtesy 
and consideration which the authorities have 
always shown to the amateur radio-telegraphists 
of this country, and to state that we fully realise 
the difficulties that are inherent to the carrying 
on of wireless operations in a small and crowded 
country such as our own, where stringent regula- 
tions are obviously necessary to prevent undue 
interference. 

We also wish to express our aatisfaction at the 
permission recently given to the Marconi Company 
to send special calibration signals from Chelmsford 
for the benefit of our members for a period of halt 
an hour every week. 

We desire, however, to express our regret that 
Wireless Telephony has not been included in this 
arrangement, and to say that we hope that this 
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restriction may be reconsidered either with reduced 
power, or perhaps on a short wavelength of 200 
or 300 metres, so as not to cause interference. 
We would point out that it is telephony in which 
the majority of our members are chiefly interested 
at the present time, this being the most recent 
achievement in wireless, and that in which, for 
moderate distances at all events, improvements 
such as avoidance of distortion, and the production 
of really articulate loud speakers and such like, 
are most required. 

It is therefore primarily to serve the scientific 
purpose of improving the receiving arrangements 
that we desire to have telephony included. 

We would, however, also call attention to the 
following general considerations which, in our 
opinion, should not be overlooked by the authorities 
in dealing with the question. 


It should be remembered that Wireless Telegraphy 
was in the first instance originated, and has since 
been largely developed, by men, who at any rate 
to begin with, were not even electrical engineers 
or electricians, and still less qualified telegraphists. 
Many of these, when they began experimenting, 
were in this particular line pure amateurs, though 
no doubt some of them gradually attained to 
professional proficiency. New inventions and im- 
portant improvements are still being made by this 
class of person, and the more numerous they are 
the more chance there is for.good and useful work 
to be done. In this connection it is noteworthy 
that it 1s entirely due to amateurs that all records 
have quite recently been broken by the successful 
transmission and reception of signals across the 
Atlantic on 200-metre waves. ‘To attract such 
workers in the first instance and to keep them 
interested, it is necessary to make the occupation 
interesting and even entertaining ; hence the need 
for wireless telephonic speech and even music. 
Furthermore, the requirements of the large number 
of such amateur users have led to the establishment 
of numerous factories for the manufacture of 
wireless instruments and apparatus, where skilled 
designers and workmen are employed and many 
experiments are carried out, and where quite 
important improvements in instruments and 
methods are constantly being effected. Were it 
not for the demands of numerous amateurs, such 
manufacturing concerns would not exist, and ad. 
vance in the art would be checked. 

There is also the advantage, in the case of any 
future wars, of the existence of a number of persons 
skilled in wireless. 

The educational value of wireless should also 
not be overlooked. Just as the advent of the motor 
car has undoubtedly done more to disseminate a 
knowledge of mechanies throughout the population 
than all the millions of money spent annually on 
technical education, so also the practice of wireless 
is teaching to thousands the principles of electrical 
science and of physies, and this without any 
expense to the Statc. 

That the French authorities recognise the force 
of these considerations is evidenced by the trans- 
missions of speech and music that have already 
commenced under Government auspices from the 
Eiffel Tower. It is understood that it is intended 
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to make these a regular feature like the time 
signals and meteorological reports, and it will 
be somewhat lamentable if England, where Wireless 
Telegraphy originated and whose Greenwich time 
is the time of the world, but who sends out no 
wireless time signals, should again fall behind other 
countries by reason of failure to move with events. 


We are, 
Your obedient servants. 
1 will be glad if you will take an opportunity 
of looking at the Petition. 


The President. 

There is one other matter. I received a telegram 
signed by Dr. Pierre Corret, Vice-President of the 
Société Francaise d'Etude de T.S.F. congratulating 
British Amateurs on receiving American signals. 
I replied to Dr. Corret, but the address was insutti- 
cient and the telegram has been returned. If 
anyone knows the correct address of the Société 
Francaise d'Etude de T.S.F. I shall be very glad 
if they can let ine have it.t ln the meantime 
I have handed it over to the Secretary asking him 
to have the telegram published and I believe it 
will go into The Wireless World so that it Dr. Corret 
reads The Wireless World he will be able to 
understand the reason for my not replying. 

I call upon Mr. Harris to read his paper on 
“The Reception of C.W. without Valves," and 
if you will excuse me I will take the opportunity 
of going as: I have another appointment. Mr. 
Campbell Swinton will kindly take my place. 

Mr. A. A. Campbell Swinton. 

Before calling upon Mr. Harris to read his paper, 
he has asked me to say that unfortunately he hes 
been disappointed in that some of the apparatus 
has not arrived this evening for the experimental 
part of his lecture. He will give his paper, but 
some of the experiments cannot be performed, 
and to fill up the gap he proposes to tell us something 
about the three-valve amplifier which has been 
put together entirely from standard parts, such as 
can be obtained from stock from the various 
dealers. I will ask Mr. Harris to read his paper. 

(For full Report of the Paper and Discussion 
thereon sce pages 652 to 659 of this issue). 

At the conclusion of the Discussion the Chairman 
said : 

I arn sure you wish to accord Mr. Harris a hearty 
vote of thanks for his paper which was certainly 
an interesting contribution. 

The following gentlemen who were balloted for 
have all been duly elected: MEMBERs—Frederick 
Herbert Young, Norman Robinson, Thomas Ernest 
Smith, Joseph Arthur Woodhams, George T. 
Smith Clarke. 

The next meeting has already been announced 
for January 25th. 

The meeting adjourned at 7.20 p.m. 

Wireless and Experimental Association.* 

The members of the Society at the Central 
Hall. Peckham. on December 21st, had much to 
say about the reception of the American Amateur 
Signals. 


TThis address was subsequently supplied and the 
telegram despatehed. 
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Mr. A. E. Greenslade, a member who received 
them, is going to tell us how he did it. | 

The Wireless World tells us that Mr. Godley, 
the American who came over specially to show the 
British amateur how to receive Americanese, 
was successful in receiving several complete 
messages and parts of a great many others. 

He went to Ardrossan, near Glasgow, and there 
erected his station with an aerial 850 ft. long, 
&bsolutely directional with America. 

We, who have to pick up signals and a living 
in London, have to be content by official regulation 
with 100 ft., pointing any old way the house faces, 
and yet we have done it. 

If legend is to be relied upon, Scotland is not the 
sort of place to go to pick things up, wireless 
signals perhaps excepted. An unsympathetic Lon- 
don coroner’s jury returned a verdict of death 
from natural causes on the Scotsman who stopped 
to pick up a sixpence in the roadway at the Mansion 
House. 

We are not entitled vet. to claim that our man 
is the only Londoner to pick up those American 
signals, but he is the only one we know, and we 
behave accordingly. We feel a little bit hke the 
child who saw an Italian workman chip a piece 
of coloured tessera to make it fit into the design 
he was working out and charged him with not 
plaving the rules of the game. 

What would we not have done with 850 ft. of 
aerial and a kilowatt to chase up and down it ? 


Cambridge University Wireless Society.* 

Proceedings for the Michaelmas term, 1921. 

At the Second Annual General Meeting held 
on October 9th the following officers were elected 
ior the year 1921-22 :— 

President, Mr. E. J. E. Hubbard (Jesus); Hon. 
Secretary, Mr. D. A. L. Wade (Clare): Hon. 
Treasurer, Mr. J. E. Gardner (Peterhouse). 

The annual subscription was fixed at 5s. per 
annum, with an additional 2s. per term for the 
use of the Society’s room and aerial. 

On October 16th a mecting was held in Trinity 
College when Mr. A. S. Brereton described and 
demonstrated a five-valve receiver of his own 
manufacture. 

On October 24th a meeting was held in the 
Engineering Laboratories when Mr. L. B. Turner, 
M.A., M.I.E.E., was unanimously elected a Vice- 
President of the Society. 

The President then called upon Capt. H. de A. 
Donisthorpe to deliver a paper entitled “ The Effect 
of a Magnetic Field on Thermionic Valves." The 
lecturer proceeded to describe the effect on the 
anode current of & triode when subjected to a 
magnetic field, and gave a demonstration showing 
how this effect could be used to increase the 
efficiency of a receiver. He then described ex- 
periments he had made in an endeavour to apply 
this effect to telephone transmission. 

A general discussion ensued, and the meeting 
concluded with a hearty vote of thanks to Capt. 
Donisthorpe. 

On November 6th, à meeting was held in St. 
John's College, when Mr. E. V. Appleton read a 
paper entitled “A Difficulty in Retro-active 
Reception.” 


The lecturer described some investigations he 
had carried out in conjunction with Dr. B. van 
der Pol into the phenomenon of backlash in starting 
and stopping oscillations in a triode. 

He showed that this phenomenon was explained 
by taking proper account of the shape of the 
characteristic, and pointed out its bearing on how 
close one could approach to the oscillating condition 
when receiving spark or telephony. 

A discussion ensued, and the meeting concluded 
with a hearty vote of thanks to Mr. Appleton 
for his interesting and instructive paper. 

On November 20th, Capt. P. P. Eckersley, of 
the Marconi Company. delivered a paper before 
the Society entitled '' Wireless on Aircraft.” 

The lecturer cornmenced by making some general 
remarks about telephony on aircraft, and then 
went on to describe the sets designed for civil 
aviation purposes by the Marconi Company, and 
also the ground station at Croydon. He concluded 
hy briefly describing the earth screen invented 
by his brother in use at Carnarvon and Croydon, 
and a simple and ingenious method of measuring 
high frequency resistances. 

Altogether a highly interesting and instructive 
discourse, which was much appreciated by the 
Society. 

On December 4th, the President gave a descrip- 
tion and demonstration of his recording apparatus. 
He started by recalling the principles of the Turner 
relay, described the different methods of quenching 
the oscillations, and several other minor points about 
the connections. He then explained the moving 
iron polarised relay which he had made, and pro- 
ceeded to apply it to a printer and a 4 volt indicating 
lamp. <A tape was printed during the demonstra- 
tion and passed round for inspection. The meeting 
concluded with a discussion. 

The membership of the Society now amounts 
to approximately seventy. 

Hon. Secretary, Mr. D. Wade, Castle Lodge, 
Saffron Walden. 


The Leeds and District Amateur Wireless 
Societv.* 

Hon. Secretary, Mr. D. E. Pettigrew, 37, Mex- 
borough Avenue, Chapeltown Road, Leeds. 

A General Meeting was held on December 23rd 
at the Leeds University, there being & good 
attendance. Mr. R. E. Timins (Hon. Treasurer) 
otliciated at the buzzer owing to the absence 
of all Morse instructors. At 8 p.m. Mr. G. P. 
Kendall, B.Sc. (Vice-President), took the chair 
and called upon the Hon. Secretary to discharge 
certain business. This having been carried out, 
the Chairman called upon the Hon. Secretary 
again, this time to deliver a paper on '' The Post 
Oftice Wireless Service." The lecturer commenced 
by briefly outlining P.O. wireless work from an 
historical standpoint and showed how the original 
“plain aerial ’’ sets had been supplanted by rotary 
and quenched spark sets, continuous wave arc 
and valve transmittors. The coastal wireless service 
to ships was examined and ** commercial procedure ” 
briefly explained. A description of the Niton 
station followed, the working of the transmitter 
and receiver being explained both verbally and with 
the aid of blackboard diagrams. Devizes, Caister, 
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and Stonehaven stations were described, and the 
portion of the Central Telegraph Office assigned to 
radio work also touched upon. After mentioning 
the Northolt station now in course of erection, the 
Leafield and Cairo stations were described. The 
lecturer concluded his r, after mentioning 
some actual results he Mad | had on his receiver, 
from P.O. stations’ transmissions. A short dis- 
cussion ensued at the close of which the lecturer 
was accorded a very hearty vote of thanks. 
The meeting closed about 10 p.m. 


Brighton Radio Soclety.* 

A well attended meeting was held on December 
8th, when Capt. E. A. Hoghton, F.P.S.L., gave 
an interesting lecture on a new six-valve set of 
his own design. After lucidly explaining the appa- 
ratus, the lecturer proceeded to give & practical 
demonstration, and remarkably clear strong signals 
were received, the set being noticeably efficient 
when used with a small frame aerial. A hearty 
vote of thanks was accorded Capt. Hoghton at 
the conclusion of the lecture which was keenly 
appreciated by the members. 

On December 10th a small party of the members 
visited Worthing to inspect the station owned by 
Mr. W. Rogers. Some surprising results were 
obtained by Mr. Rogers, who used only one valve. 
American stations were heard clearly, and the 
climax was reached when, still using but one valve, 
and a novel indoor aerial, American stations were 
read clearly and distinctly. The identity of these 
stations was confirmed by the Society's “‘ experts," 
and Mr. Rogers was warmly congratulated on his 
excellent achievements. 

The best thanks of the members are due to 
Mr. Fry and Mr. Rogers for a most interesting 
afternoon. 

The Hon Secretary, Mr. D. F. Underwood, 
68, Southdown Avenue, Brighton, will be pleased 
to furnish full particulars of the Society to any 
gentlemen interested. 


Borough of Tynemouth Y.M.C.A. Amateur 
Wireless Society.* 


On November 21st & representative gathering 
of members availed themselves of our President's 
kind offer to visit his residence for a practical 
demonstration upon his installation. 
demonstration a social gathering took place. 

A hearty vote of thanks was proposed to Mr. and 
Mrs. J. E. Burnett for providing such an interesting 
and most enjoyable evening. 

At a meeting of the Society held on November 
28th, Dr. Jas. À. Hislop and Mr. Hilton Hutchinson 
gave a practical demonstration upon their own 
sets. The meeting was full of interest and very 
helpful to those members who were erecting their 
own installations. 

Many questions were asked which were ably 
replied to by the respective gentlemen. 

The second annual Exhibition of Wireless Tele- 
graph Apparatus was held on November 30th 
and December Ist in the Y.M.C.A., North Shields. 
The Committee and members put a lot of work 
into the arrangements, and it was vory gratifving 
that their labours were crowned with success, 
the Exhibition creating great interest in the town. 


After the. 
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The thanks of the Committee are due, not only 
to the members, but to Messrs. North Eastern 
Instrument Co., of Gateshead-on-Tyne, Mr. H. W. 
Sullivan and Butler & Co., of London, and also 
Messrs. Marconi’s Wireless Telegraph Co., Ltd., 
for the loan of lantern slides. 

At the last meeting of the Society held on Decem- 
ber 5th, a deviation from the usual course took 
place when Mr. J. C. Burnett, B.Sc., gave a lecture 
and demonstration upon the hydrophone. 

The subject proved to be intensely interesting. 
and the members showed their appreciation in 
& very hearty manner. 

Hon. Secretary, Mr. L. L. Sims, '' Eyneebury,"" 
Cleveland Road, North Shields. 


The Willesden Wireless Society.* 


All communications to be addressed to the 
Hon. Secretary, Mr. F. A. Tuck, 87, Mayo Road, 
Willesden, N.W.10. 

We have now reverted to our original arrange- 
ment of Tuesday evening meetings, which were 
replaced, as an experiment, by meetings on Thurs- 
days and Saturdays. 

We should like to congratulate our Chairman, 
Mr. W. Corsham, on successfully receiving some of 
the signals sent out in the recent Transatlantic 
Tests. No doubt by the time these lines appear 
in print the full result of the tests will have been 
published; but we are very pleased indeed to 
feel that a little of the glory belongs to Willesden, 
as a direct result of Mr. Carsham’s endeavours 
in the small hours. 

Informal meetings were held on December 6th 
and 13th, the latter evening being spent in compiling 
& syllabus of forthcoming lectures, extending to 
May, 1922. 

A copy of the full syllabus will be sent to any 
gentlemen interested upon application to the 
Hon. Secretary. 

At the meeting held on Tuesday, December 20th, 
the delegates who will represent the Society at 
the forthcoming Annual Conference were chosen. 
These are Mr. W. Mann, our Vice-Chairman, and 
Mr. F. A. Tuck, the Hon. Secretary. A resolution 
was also made and sent to the Wireless Society 
of London, in connection with this Conference. 
Mr. G. Wyatt then delivered his lecture on 
* Precision Cearcutting," and astonished the as- 
sembly by the marvellous accuracy embodied in 
modern laboratary timepieces. One instrument 
was mentioned whose error after a three months’ 
run unattended, was but a fraction of a second ! 

The chronograph signals from FL are used to 
calibrate the instruments in which Mr. Wyatt 
is interested. 


Edinburgh and District Radio Society.* 


On December 14th, Mr. D. G. Watson gave his 
lecture on “ Electric Motors," and gave a very full 
and comprehensive description of the means of 
achieving the maximum efficiency by the use of 
the various types of windings. He showed the 
advantage of using interpoles, and the manner 
in which they reduced power losses through dis- 
torted magnetic fields. Finally giving & diagram 
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and brief outline of a useful device for charging 
accumulators from a running motor of generator 
taking the supply leads for this from one of the 
main brushes and a ''floating " brush, varying 
the E.M.F. on this line by altering the relative 
position of this extra brush relative to the main 
brush used in the circuit. 

Hon. Secretary and Treasurer, Mr. W. Winkler, 
%, Ettrick Road, Edinburgh. 


Redhill and District Y.M.C.A. Wireless 
Society. 

A meeting of the above Society was held at the 
YX.M.C.A. on December 21st, with Mr. H. G. White 
in the chair. A set of rules drawn up by the Com- 
mittee were submitted and passed with few amend- 
ments. 

The object of the Society shall be the promotion 
oí the science and the study of Wireless Telegraphy 
and Telephony and other kindred subjecta. 

Membership shall be limited to persons of either 
sex who are actively interested in the above sub- 
jects. 

Subscriptions shall be 5s. per annum payable 
in advance from January Ist of each year. 

Applications for membership shall be made 
to the Secretary who shall submit such applications 
to the Committee. The Committee reserve the 
right to refuse membership without assigning 
any reason for such action. 

Meetings of the Society to take place at the 
Y.M.C.A. weekly on Wednesdays, comunencing 
at 8 p.m. 

Morse classes to be started for those who wish 
to learn telegraphy. 


Hounslow and District Wireless Society. 

The opening night of the &bove Society, at our 
new headquarters, Alexandra Schools, was held 
on Friday, December 2nd, 1921. Mr. Pike, the 
Chairman, addressed the meeting, and particularly 
welcomed the visitors. After stating our objects 
and aims as a Wireless Society, he gave a brief 
outline on our activities since we were formed 
on June 2nd, 1921. He then introduced to the 
meeting Lt. H. 5. Walker, of Brentford, and Mr. 
F. O. Read of Burnhams. Lt. Walker then ad- 
dressed the meeting. and gave a brief outline 
of the history of wireless telegraphy and telephony. 
He next described some of the apparatus kindly 
lent by Messrs. Burnham & Co., and the use of 
same. Lt. Walker was warmly applauded for his 
lecture, and the Chairman then called on Mr. 
F. O. Read to demonstrate the receiving set. 
Music was picked up from Lt. Walker's station 
at Brentford, also from 2F«) at Deptford. Later 
many time signals and weather reports were 
recoived, and altogether we had a very successful 
evening. Lt. Walker and Mr. F. O. Read were 
thanked by all present for the valuable assistance 
in making this night a success, 

Intending members please communicate with 
the Hon. Secretary, Mr. A. J. Rolfe, 20, Standard 
Road, Hounslow. 


Cambridge and District Wireless Society. 

The first Annual General Meeting of the above 
Society took place on Wednesday, December 21st, 
at 7.3€ p.m., in the Lecture Room of the Photo- 


grepiue Club, Ram Yard, Mr. W. S. Farren in the 
chair. 

The Chairman in his opening remarks said 
that although the Society had only been in ex- 
istence seven months it had shown remarkable 
progress inasmuch that the membership showed 
& total of 40 members and the balance sheet, 
after paying all expenses, also showed a good 
balance to be carried forward. It was proposed 
to raise the subscription from 8s. to 10s. for full 
members, and 4s. to 6s. for junior members, this 
being duly agreed to. The following members 
were elected as officers ior the ensuing year :— 
Mr. W. S. Farren, Chairman ; Mr. J. J. Butterfield, 
Hon. Secretary ; Mr. Banjard, Hon. Treasurer ; 
Messrs. H. W. Taylor and H. Culpan, Members 
of the Committee. Mr. H. W. Taylor was accorded 
a very hearty vote of thanks for his services as 
Hon. Secretary for the past seven months, the 
Chairman remarking that it was mainly through 
the efforts of Mr. Taylor that the Society came into 
existence. Messrs. Diver and Cross were asked 
to audit the balance sheet, and after the business 
of the evening was concluded the meeting was 
declared informal. A splendid array of apparatus 
belonging to members was shown, and various 
sets were put into action with very successful 
results. Special mention must be made of a three- 
valve set made by Mr. H. W. Taylor, this set work- 
ing very successfully, signals being audible to all 
by placing the telephones on the table. 

Another set that was much admired was the 
one-v&lve set made by Mr. Impey. 

The New Year's Session commenced on Tuesday, 
January 10th, when a combined meeting of the 
Photographic Club and the Wireless Society 
was arranged. 

All communications should now be addressed 
to the Hon. Secretarv, Mr. J. J. Butterfield, 107, 
King Street, Cambridge. 


Burton-on- Trent Wireless Club.* 


Hon. Secretary, Mr. A. J. Selby, 66, Edward 
Street, Burton-on-Trent. 

There was & large attendance at a meeting of 
the Club held on December 16th, when Mr. L. G. 
Simms presided. The proposal to hold an exhibi- 
tion in the spring was discussed, and it was decided 
to leave it in the hands of the Committee. 

The Chairman explained that only a few days 
before he had listened to a speech in Birmingham 
by Signor Marconi who foreshadowed that in the 
near future we should be speaking by wireless 
telephony to Australia and every British possession. 

Mr. F. V. A. Smith then gave a lecture on wireless 
telephony, comparing it with line telephony. 

In comparison with wireless telegraphy the 
advances in wireless telephony were extremely 
slow until about six years ago when the Three 
Electrode 'lhermionic Valve was introduced as 
a generator of wireless waves. Since then, however, 
such rapid progress has been made that its great 
future is already well assured. 

At the concluaion of the lecture telephony was 
demonstrated to the audience, speech and music 
being received on a frame aerial erected in the room. 
Selections of music were heard from the Horne 
Guards and Grenadier bands, and various vocalists. 
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The messages were heard most distinctly by 
all present with the aid of a large loud-sounding 
trumpet. A demonstration followed in the ampli- 
fication of line telephony, when speech and music 
were transmitted from part of the Mail Office to 
the Lecture Room, and both were heard with the 
utmost distinction. 


The discussion and the customary vote of thanks 
to the lecturer and Mr. Selby, who manipulated 
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the receiving set and for his trouble in yetting the 
instruments together for the demonstrations, 
terminated a most instructive evening. 


South Shields. 

A Town's Wireless Club has been formed at 
the Y.M.C.A., Fowler Street, South Shields, and 
any desirous of joining the same should apply to 
Mr. E. Thompson, the General Secretary, at that 
institution. 


10th Wimbledon Boy Scouts’ Wireless Section 


By ‘* SCOUTMASTER.” 


may prove interesting to the many Scouts 

and amateurs who peruse your magazine. 
During the summer the Wireless Section 
of the 10th Wimbledon Troop of Boy Scouts, 
under the supervision of Mr. J. Ayres, worked hard 
to complete a wireless receiving set which we took 
to camp. The instrument has proved very efficient. 
The accompanying photographs, Figs. 1 and 2, 
give an idea of the set, which is made to fix an 
ex-Government Mark III tuner box. On the left 
is a variable grid leak, and on the right a variable 
grid condenser. The centre switch controls a 
variable condenser, very usefulfor tuning telephony. 
The set can be used as a coupled circuit as well as 
single circuit by manipulating a small two-way 
switch. Two variable condensers are fitted, one 


"ID following is offered in the hope that it 
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Fig.l. Apparatus of the 10th Wimbledon Scouts. 


primary and one secondary: when single circuit 
is used they are paralleled to each other, the second- 
ary condénser being very small, three fixed vanes 
and two moving vanes make admirable possibilities 
for fine tuning on the shorter wavelengths. The 
inductances are external, and can be changed at 
will. 

We should be very pleased to receive communica- 
tion from any Scout Troops who are interested in 
this branch of signalling. 


6 


Later we hope to be in a position to explain 
and give working diagrams in respect to a portable 
transmitter. 


Fg. 2. 


Much material was supplied for the construction 
of this receiver by the Amateur Supplies Association, 
Tooting, and has given great satisfaction. 


Scout O perators at work. 


Correspondence 


7th Engineer Officer, 
P. & O. R.M.S. Kaisar-i-Hind, 
Tilbury. 
To the Editor of THe WIRELESS WORLD. 
Str,—Would you be so kind as to insert a notice 
in your coiumns to the effect that I would be glad 
to make the acquaintance of any wireless amateur 
so inclined in this part of the world. I am greatly 
desirous of keeping up-to-date my knowledge of 
radio, acquired whilst an amateur, before choosing 
the sea as a career, and would gladly avail myself 
of the opportunity for so doing when I am in port. 
Having no friends in London interested in wireless, 
l therefore write to you for help. 
DoNarp B. Knock. 
Hon. Member : 
Southport. Wireless Experimental 
Societ y. 
December 12th, 1921. 
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Questions and Answers 


NOTD.—Thts section of the magazine is placed at the disposal of all readers who wish to receive advice and 
information on matters pertaining to both the teshnical and non-technical sides of wireless work. Readers 
should comply with the following rules.—(1) Each question should be numbered and written on a separate 
sheet on one side of the paper only. (2) Queries should be clear and concise. (3) Before sending 
in their questions readers are advised to search recent numbers to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) AU queries must 
be accompanied by the full name and address of the sender, which ta for reference, not for publication. Queries 
will be answered under the initials and town of the correspondent, or, tf so desired, under a '' nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 


save time by writing direct to the varíous firms employing operators. 


maximum which will be accepted at a time. 


L.B. (Bath) asks (1) What 1s the station which 
calls QI on 4,000 metres. (2) For a good circuit for 
telephony reception. (3) If LP still sends telephony 
at 12.30 to 13.00. (4) For the simplest circuit 
for transmitting telephony. 

(1) Probably the P.O. station at  Leafield. 

(2) Any receiver with H.F. magnification will 
give good speech results. ; 

(3) Times irregular. See Supplement to Jan. 7th 
issue. 

(4) See diagram Fig. 1. 
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" RADIOPHILIST "' (London).—We regret 
that we have not been able to obtain exact informa- 
tion on all points with regard to these valves. They 
are, however, examples of early tvpes, nominally 
hard. We do not know the filament voltage 
for the A.E.G. valve; that for the Telefunken 
appears to be about 2:5. Plate volts are 200 for 
the A.E.G., and 100 for the Telefunken. Neither 
are likely to be of any use for transmission. They 
are not good rectifiers, and of most use as L.F. 
amplitiers. 

R.O.C. (Leigh-on-Sea).— Calculation of these 
coils is almost impossible without some information 
as to the aerial and set with which they are to be 
used. Your smallest coil might have about 80 
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(7) Four questions 1s the 


turns of No. 20 on a mean diameter of 5." For 
the largest wavelength you will possibly re. 
quire about 1,500 turns, of preferably somewhat 
thinner wire, with about the same mean diameter. 

R.C.P. (Guildford) asks (1) The reason why 
his single valve set gives stronger signals when he 
touches the earth lead. (2) For advice about an 
accumulator which is giving poor results. 

(1) This is somewhat difticult. to explain without 

actual test, but it appears possible that the result 
is due to the absence of a condenser across the 
primary of the telephone transformer. 
. (2) Symptoms point to nearly all the active 
material having been shaken off the plates, In 
order to make them of much use, it would be 
necessary to open up the cells and fit them with 
new positive plates, which could probably be 
obtained from the makers. The job is not a very 
easy one without previous experience, and we should 
advise vou to get it done by a firm used to the work. 
It would probably pay you better to scrap the 
cells and get new ones. 

L.S. (Braintree) asks various questions about 
a set which he proposes to use for telephony between 
300 and 30,000 me. 

At present no telephony ir being done above 
4.000 ms. You would probably get much better 
telephony results if you confined the wavelength 
range of your set between 300 and 4,000 ms. 
An aerial of the size you mention will be very 
inefficient on very long waves. A capacity of 
0:002 mfds. will be about right for an A.T.C. 
One valve will give you signals at all wavelengths, 
but the addition of further valves will of course 
improve results, especially at the longer wavelengths. 
Your telephones will be quite suitable. We regret 
that we have not space to answer others of your 
questions. 

C.Mc.L. (Bearsden) asks (1) For @ diagram 
of a set with two valves for slab inductances. (2) 
If E.S.2 valves could be used efficiently on the set. 
(3) What H.T. to use. 

(1) The circuit of Fig. 3, page 526, November 
12th, should be quite suitable. There are also 
many others in recent issues. 

(2) Yes. 

(3) About 100 volts should be about right on 
a set of this type. 

J.A.S. (Stonehaven) asks (1) Whether an 
earth is improved by putting coke or cindera next 
to it when burying it. (2) Why an accumulator 
does not short circuit ttself owing to the conductivity 
of the electrolyte, (3) For a diagram of the filament 
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wiring of a three-valve panel for experimental work. 
(1) Not much for wireless work. 
(2) Owing to the contact differences of potential 
between each plate and the electrolyte. 
(3) See diagram Fig. 2. 


Fig. 2. 


‘t NOVICE "' (Abertridwr) asks (1) For the 
names of stations with certain call signs. (2) Why 
FL is much stronger than MPD with him. (3) 
Whether a variable condenser would be better for a 
secondary circuit than a fixed. (1) Why FL prese 
is much fainter than time signals and weather re porta. 

(1) BUC, Bucharest; FFH, Le Havre; SAG, 
Athens; UFQ, not known. 

(2) FL is radiating more power on a more 
efficient aerial, owing to the great height of the 
Eiffel Tower. You may be sereened from MPD 
somewhat. 

(3) Certainly. unless the inductance of the circuit 
is continuously variable, which is unhkely. 

(4) When this is the case, it is due to a reduction 
in the power used. ‘The desired range is probably 
less. 

V.D.B. (Reading) asks (1) The wavelength of 
a small amateur aerial, (2) If it can be used for 
recetving PCGG. (3) How the wavelength can be 
increased. (4) For a three-valve circuit for the 
reception of PCGG. 

(1) Approximately 50 metres. 

(2) Somewhat small, but will give results with 
a good amplifier. 

(3) By the addition of a loading coil or .4.T.TI. 

(4) The circuit of Fig. 2, page 390. September 
17th, should be about the best of the type you 
suggest. In this circuit the reaction coil should 
couple with the closed circuit inductance only, 
and not with the A.T.I. Coils should be wound 
single layer on cylindrical formers. 

S.J.D. (Hockley) has a sct which hc says will 
only tune to 65 ms. He asks (1) For instructions 
for increasing the wavelength. (2) What instruments 
he will require for a two-valve amplifier. 

(1) The diagram you send appears not to be 
of a receiver at all. It is of an amplifier. What 
you take to be the closed circuit is the grid condenser 
and leak. This amplifier will work quite well as 
it stands on long waves, but. preferably omit the 
condenser between the grid and filaroent of the 
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first valve. Receiving circuits may be of ordinary 
two-circuit type. A.T.I. about 120,000 mbys. 
A.T.C. = 0:003 mfds.; closed circuit inductance 
100,000 mhys; condenser, 0:004 míds. 

(2) Your own sketch is satisfactory. If you want 
further amplification additional valves may be 
added in the same way as those shown. 

‘t JUNIOR ” (Uppingham) asks (1) The 
range of the set given to ‘* BEGINNER "' (High- 
gate) on page 156, May 28th. (2) If he could get 
PCGG with it. (3) How to increase the wavelength 
to 30,000 metres. (4) If a reaction coil needs sliders 
or tappings. 

(1) If you will read the reply you quote again 
you will notice that the set was designed for 
5,000 ms. 

(2) Very doubtful, 
amplification. 

(3) This could be done by the substitution 
of much larger coils: but a set of this type would 
then be very inefficient, and we do not recommend 
it. 

(4) A reaction coil need not have a slider, but 
if it is intended to serve for a very large range 
of wavelengths, a few tappings may be convenient. 

'' THE RAVEN ”’ (Nunhead) asks (1) Whether 
he can use a Brown Loud Speaker with Weston 
relay on a single valve set. (2) If not, what additional 
apparatus is needled. (3) For a simple way of 
making a loud speaker, (4) What dangers are met 
with in experimenting with X-rays, and how to 
avoid them, 

(1) and (2) You will not obtain enough power 
from a single valve set, except for extremely 
strong signals. You should use at least a three- 
valve amplifier. 

(3) We know of nothing exactly on the lines 
vou suggest, but various types are given in the 
issue for February lyth. 

(4) The dangers attendant on a few experiments 
with lower power bulbs are negligible. With 
high power work, frequently done, they are serious. 
If vou propose to undertake the latter, you should 
consult a good book on the subject. 

‘t CRYSTAL "' (West Croydon) asks (1) The 
wavelength range of his set. (2) Dimensions for a 
loose coupler to tune to 4,000 ms. (3) How to 
connect up the loose coupler. (4) The gauge of a 
sam ple of wire. 

(1) About 1,600 ms. 

(2) Primary 10'x 6", wound with No 24; 
secondary, 8” x 5”, wound with No. 28. 

(3) Connect as in Fig. 8, page 190, June lith, 
and other crystal diagrams frequently given. 

(4) No. 33. 

2NN (Epping).—(1) The illustretion you send 
gives us very little idea of the nature or use of the 
apparatus, of which you send no description. 
it does not appear as if it would be possible to use 
it for generation of H.T. for wireless purposes. 

(2) Fairly large dry cells form the most satis- 
factory H.T. battery. The Siemens type “Q” 
cell is a very good specimen of the type. It is 
expensive, but well worth the price, as the hie 
is many times that of the common flash lamp 
battery, and it stands up almost indefinitely on 
open circuit. 


without addition 1 H.F. 
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QUESTIONS AND ANSWERS 


H.G.D. (Didsbury) asks (1) For suggestions 
for the improvement of a No. 1 aircraft tuner, adapted 
for use with a V24 valve. (2) Modifications to 
perms of its use as a wavemeter or separate hetero- 
(iyne. 

(1) The set should work all right with a V24 
valve. You may find it advisable to alter the 
volts applied to the grid. For satisfactory working 
it is essential that the reaction coupling should 
be variable. 

(2) This set is not very convenient for this pur- 
pose, but might be used in this way if a variable 
condenser were placed across the aerial and earth 
terminals, in place of the aerial and the earth. 
It will be necessary to provide enough reactance 
for the set to oscillate, and it would have to be 
used at fixed values of the inductance. 

** BEGINNER °° (Nottingham).—(1) The in- 
troduction of two pairs of telephones of somewhat 
different resistance into a circuit will not seriously 
affect the signals. It is much more likely that the 
result is due to some fault which has developed 
in the circuit. Try each pair of telephones in 
the circuit separately. If results are bad with 
each, fault is in the circuit. If bad with only 
one pair, that pair is bad, probably from a break in 
a winding, or a break down of insulation to the case. 

(2) We do not know of any suitable book. 


L.T.P. (Kenley) asks (1) Whether a circuit 
aketched will be satisfactory. (2) and (3) Windings 
for a loose coupler and reaction. coil for 4,000 me. 
(4) The wavelengths used by certain stations. 

(1) Quite. 

(2) and (3) See reply to '* CRYSTAL,'' above. 
For reaction coil try 4" x 3’, wound with No. 28. 

(4) FL, 2,800 ms.; POZ, about 2,900; GLD, 
600 ma.; GNI, 600 ms.; BYC, about 4,500 ms. 

R.W.B. (New Malden) asks (1) If resistance 
amplifiers will function without grid leaks. (2) If 
900 ms. is too low for efficient working with an 
amplifier of this type. (3) How to couple a separate 
heterodyne to such an amplifier. (4) Wavelength 
and power of Leafield. 

(1) No, they are necessary for maintaining the 
grid at a proper potential. Sets without them 
sometimes work fairly well if the insulation of 
the grid condenser is poor, but this is seldom 
efficient. 

(2) Results may be fairly good, although this 
wavelength is about the limit for the type. 

(3) Connect a small coil, coupling with the hetero- 
dyne, into the closed circuit. 

(4) Wavelength about 8,500 metres; power, 
250 kW. arc input. 

‘t ARCH '' (Copenhagen) asks various ques- 
tions about an arc set which he proposes to make. 

Your project appears fairly ambitious, having 
regard tothe little information you appear to possess 
about the subject. 

(1) It is difficult to predict values exactly, but 
they might be approximately as follows :—L,, 
500 mhys; L, 1,000 mhys; L} 450 mhys.; 
L,. 50 mhys. ; C, 0-0013 mfds. 

(2) Owing to the extreme inefticiency of such a 
sinall aerial at such a long wavelength, the radiated 
power will be only about 5 watts, in spite of the 
fact that vour input is to be about 2 kW. 


(3) A microphone, if of heavy duty type, could 
be connected in the earth lead. 

‘*EIKENHOF '' (Cape Town) asks (1) If 
flexible strain insulators are suitable for aerials. 
(2) If a telephone transformer would increase the 
strength of signals «with 2,000 ohm telephones. 
(3) If a 75’ aerial, 20’ high ts suitable. (4) If a 
crystal set shown is useful. 

(1) Yes, provided they are mechanically strong 
enough. 

(2) No. 

(3) Yes. 

(4) Yes, with the addition of a potentiometer 
and battery to the crystal. 

J.B. (Weston-super-Mare) wishes to buy a 
cheap single valve set and asks advice. 

Write to various advertisers in this magazine 
and ask for catalogues ; or insert an advertisement 
in the magazine. In comparing prices, note 
whether the valve is included with the set. Get 
a set with magnetic reaction. 


** AMPLIFIER "' (Bristol) asks (1) If circuit 
shown is suitable for L.F. amplification. (2) If 
it can be used with the same batteries as the H.F. 
set. (3) Dimensions for the telephone condenser. 
(4) If the set is suitable for all wavelengths. 

(1) Yes. . 

(2) Yes. The same filament resistance may be 
used. 

(3) Area of overlap, 8 sq. cms. Total number 
of foils, 5, with mica 0:005” thick. 

(4) Yes. Connect & two-meghom resistance 
from No. 2 grid to the negative filament. 

L.K. (Dover) wishes to add a third valve—not 
resistance-coupled—-to a two-valve set. 

Add the valve as an L.F. amplifier. Connect a 
1/1 transformer in the second anode circuit, in 
place of the telephone transformer, secondary to 
the grid of the third valve. Connect the filament 
of the third valve in parallel with the two first 
filaments. The same H.T. may also be used. 
You will find it advantageous to connect a 0-001 
mfds. fixed condenser across the anode winding 
of the L.F. transformer. 


‘t GRID LEAK "' (Wimbledon) asks (1) For 
criticism of a three-valve set. (2) If 8,000 ohm 
telephones may be used directly in the anode circuit. 
(3) If 1,000 mhys. is sufficient reaction with a 
50,000 my. A.T.T. 

(1) You will find a series condenser in the aerial 
(0.0003 nifds.) very useful for C.W. Earth the 
negative side of the filament battery. 

(2) The only reason for not using them is the 
possibility of the H.T. voltage breaking down 
the insulation of the very fine wire used. Connect 
0-001 mfds. across the telephones. 

(3) This will be sufficient if the reaction coil is 
included in the anode circuit of the rectifier, but 
probably not if it is placed in the anode of the 
first valve. 

H.C.L. (Victoria) asks (1) For the capacity 
of a condenser, (2) Size of fou for 0-02 mfds. 
condenser with waxed paper dielectric. (3) Basket 
cous for 3,000 ms. (4) Why no signals are received 
on a crystal set. 

(1) We cannot say without a knowledge of the 
distance between the plates. 
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(2) The overlap of the foils should be 50 sq. cms., 
and the thickness of the paper 5/1000". There 
should be 15 foils to each side of the condenser. 

(3) To tune a P.M.G. aerial to this wavelength, 
three basket coils will be required, each 2 cms. 
inside diameter, and 16 cms. outside diameter, 
wound with No. 26 wire. 

(4) Your present set is only suitable for ships 
on 600 ms., as its maximum wavelength is less 
than 1.000 ms. Connect a 0:002 mfd. condenser 
across the telephones. Otherwise it is quite O.K., 
and should give good results. 

R.W. (Cambridge).—See reply to H.A. (Sal- 
ford) below, which will give you all the information 
required. 

A.U. (Whitby) has a L.F. amplifier which 
does not seem to magnify on short waves, and asks 
(1) If the wavelength of the transformers is wrong. 
(2) and (3) Information re making of intervalve 
transformers. 

(1) The question of wavelength does not enter 
into the design of low frequency transformers. 
which should amplify as well on short waves as on 
long. We cannot state the most likely fault 
without a sketch of your circuits. Test the wind- 
ings of the transformer for continuity with a gal- 
vanometer, or telephones and a cell. 

(2) and (3) See articles in May 28th and June 
25th issues on this subject. 

F.C.A. (Hornsey) asks (1) for a three-valve 
circuit diagram. (2) If the set will receive concerts. 
(3) If 60 volts H.T. will be sufficient. 

(1) See reply to H.A. (Salford) below for a 
suitable diagram. 

(2) If the loose coupler (which is not described) 
is suitable for short waves. 

(3) Yes, for most ordinary receiving valves. 

H.A. (Salford) asks (1) For a diagram of a 


three-valve | circuit--1 H.F., 1 rectifying, and 
1 L.F. mag. 
The required diagram is given in Fig. 3. It is 


not essential to use a transformer with 8,000 ohms 
telephones, but connecting them in the H.T. 
circuit renders insulation breakdowns likely. 


Fig. 3. 
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H.H.R. (Bristol) asks the following questions 
among others. (1) Where to find detasls for con- 
struction of a set suitable for all wavelengths. (2) The 
meaning of the term wavelength of say 2,500 ms. (3) 
Maximum range of reception for a set as èn (1). 
(4) The life of a receiving valve. 

(1) It is not desirable to obtain all possible 
wavelengths on a single set, as the methods which 
are best for very short waves are not those best 
for very long waves. 

(2) We have not space to explain this. See 
Bangay’s '' Elementary Principles," particularly 
page 64. 

(3) With skilful use transatlantic stations might 
be picked up under very favourable conditions. 

(4) With careful use, and reasonably good luck. 
1,500— 2,000 hours for & good tvpe valve. 

W.B. (Malpas) aska the following questions re 
a proposed resistance amplifier. (1) Whether he 
will get PCGG with two valves. (2) If Brown's 
8,000 ohm telephones are equally suitable for C.W. 
and telephony. (3) If separate H.T. and L.T. 
batteries are required for each valve. (4) If the 
tuner described on page 344 of September 3rd issue 
could be used for PCGG with a suitable amplifier. 

(1) Difficult perhaps at such a distance, but not 
impossible. 

(2) Quite. 

(3) No; see many circuits in these columns. 

(4) The circuit is quite good, and should give 
results with a 4 to 5 valve amplifier. 

R.C. (Elderslie) asks (1) What windings to 
put on formers of a given size to get FL. (2) Dimen- 
sions of pancakes to reach 2,000 ms. with a 0-001 
mfds. condenser. (3) If a circuit sketched will be 
satisfactory. 

(1) Primary 4j"x 6", wound with No. 23; 
secondary, 3i" x 6", wound with No. 30; but 
large coils wound with thicker wire would be pre- 
ferable. 

(2) Primary inside diameter 1”, outside 67’, 
wound with No. 24. Reaction coil, same size, 
wound with No. 26. 

(3) Circuit will be O.K., but would be improved 
by & potentionieter to the second grid. You will 
also find 6 volts necessary for most receiving valves. 


Correction to Advertisement. 


Messrs. J. Lipowsky point out to us that an error 
appeared in their advertisement inserted in the 
last issue :—‘‘ Valves (Receiving) guaranteed, 1/-," 
should have appeared as “ Valves (Receiving) 
guaranteed, 11/.." This error may perhaps have 
misled some of our readers. 


SHARE MARKET REPORT. 
Prices as we go to press, January 21st, are :— 


Marconi Ordinary .. .. .. £1 15 O0 


os Preference ^. £1 15 O 

2; Inter. Marine .. .. £l 2...3 
Radio Corporation of America :— 

Ordinary .. .. «+ s 9 9 

Preference .. .. .. .. 10 O 
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1916 Hammersmith :: Specialist in Wireless :: Hammersmith, W.6 


/ Sf S£ BÀ re: 


A SIMPLE GALVANOMETER 


A moving coil galvanometer of good sensi- 
tivity, suitable for general laboratory work 


and students use. This galvanometer has 
been designed for quantity production, and 
on that account it 1s possible to offer it at 
a price which compares favourably with 
pre-war prices. 


Approximate | Deflection in m/m at | metre. 
resistance — ac. - T 
Per micro amp. Per micro volt. 


of coil. 


THE CAMBRIDGE & PAUL 


INSTRUMENT CO,, LTD. 
Head Office and Showrooms— 
45, GROSVENOR PLACE, LONDON, S.W.1 
1 


Further particulars on request. WORKS - LONDON AND CAMBRIDGE 


OUR EXPERIENCE 


in the Manufacture of High and 
Low Tension Condensers for all 
Types of Wireless Installations 


IS UNIQUE 
IT IS AT YOUR SERVICE. 


All enquiries other than American 


should be addressed to (Department W.) 
D CONDENSER C? L® 


DUCON WORKS, Goldhawk Rå, 
DUBILIER CONDENSER CO. (1921) LTD. 


Shepherds Bush, London, W.12 
Telephone: - - HAMMERSMITH 1084. 
Telegrams: HIVOLTCON, PHONE, LONDON. 
Code : - MARCONI INTERNATIONAL. 
All American Enquiries to be addressed— 


DUBILIER CONDENSER CO., Inc. 217 Centre Street, New York. 
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FoRTNIGHTLY 


simple Measurements on Valves 


By Puiuir R. Covrsey, B.Sc., F.Inst.P., A. M.I.E.E. 


in these columns which emphasised the point 

that the proper design of certain portions of 
the wireless receiver need not necessarily prove as 
difficult as is sometimes imagined. ‘Those articles 
dealt with simple methods of calculating the leading 
dimensions of inductances, and reduced the problem 
to simple arithmetic, coupled with references to 
tables of constants. The calculation of coils, 
however, is only one of many processes which 
may be simplified to meet the needs of the radio 
experimenter, and it is the purpose of this article 
to show that the measurement of certain funda- 
mental constants of three-electrode valves may 
likewise be simplified, ro as to require the use of 
nothing more than a few pieces of apparatus 
usually available in the experimenter’s station. 

Of these constants, one of the most fundamental 
and important is the voltage amplification factor 
of the valve. It is well known that the operation 
of a valve as an amplifier depends upon the much 
larger effect produced in the plate circuit by a 
small impulse applied to the grid. 

The voltage amplification factor of a valve may 
be described somewhat as follows: The anode 
circuit of the valve comprises the H.T. battery in 
seriea with à certain impedance, which is 1nade up 
of the resistance of the filament-anode path of the 
valve plus any external resistance, inductance or 
other impedance which may be joined in series 
with the valve. Under normal working conditions 
a certain current flows round this cireuit from the 
high-tension battery, and if the grid potential is 
maintained at some suitable constant value and 
the voltage of the H.T. battery is altered by a 
small amount, there will result à small change in 
the anode current flowing round the circuit (pro- 
vided, of course, that the valve is not operating in 
the saturated condition). If, however, the high- 
tension battery voltage had not been altered, but 
the voltage on the grid of the valve had been 
changed instead, it would be possible to bring 
nbout the same change in the anode current that 
we had previously by means of a much smaller 
voltage apolied to the grid. The ratio of these 
two voltages, viz., the anode voltage required to 


N SHORT time ago two articles were published 


produce a given change in the anode current, and 
the grid voltage required to produce the same 
change in current, gives us a measure of the voltage 
amplification produced. 

This effect may be visualised for the case of the 
ordinary types of ‘‘ hard" valve, somewhat in the 
following manner. When the valve filament is 
heated, emission of clectrons commences, whether 
or not any H.T. voltage is applied to the tube. 
These liberated electrons collect in the space round 
the filament and continue to accumulate there 
until either they are drawn off to the anode by 
the positive potential applied to that electrode, or 
if no H.T. voltage is connected, until the total 
electrical charge accumulated in this manner is 
sufficient to repel back again to tho filament any 
more electrons that are emitted from it. This 
accumulation or cloud of electrons formed in the 
space surrounding the filament and between the 
filament and the anode is usually known as the 
" space charge." Since this space charge opposes 
the flow of current from the H.T. batterv, its 
effect is analogous to a back E.M.F. in the anode 
circuit of the valve. As soon as a positive potential 
is applied to the anode from the H.T. battery some 
of this space charge is neutralised by the attraction 
of electrons to the positivelv charged electrode, 
thus reducing the repelling force of this charge on 
the electrons trying to come out of the filament, 
enabling more electrons to be emitted, and the 
flow of electrons to the anode (which constitutes 
the anode current) to be maintained. This partial 
annulment of the space charge is therefore equi- 
valent to reducing the back E.M.F. due to this 
charge. If, now, a positive voltage is applied to 
the grid, some of the space charge electrons will 
be attracted to that electrode, thus again bringing 
about an effect equivalent to reducing the space 
charge back E.M.F., and therefore leaving more of 
the H.T. battery voltage available for maintaining 
the current flow to the anode. 

If we represent the back E.M.F. effect of the 
space charge by the symbol e, the voltage of the 
H.T. battery by F and assume that the resistance 
of the whole anode circuit is Z2, including the internal 
resistance of the tube itself, then the anode current 
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Il, flowing through the tube is evidently given by 
the expression :— 
n- E —e 
4 R 

Hence, if by any means such as applying a positive 
voltage to the grid, we cause the back E.M.F. e 
to be reduced, the anode current Ia will obviously 
be increased. This, then, is the reason for the 
control of the valve anode current by the potentials 
applied to the grid. 

Since: the grid of the valve is nearer to the 
filament than is the anode in most normal valve 
constructions, a given voltage applied to the grid 
will have & greater effect upon the space charge 
electrons than will the same voltage applied to the 
anode; or, in other words, it requires a greater 
change in the voltage applied to the anode of a 
valve to produce a given change in the normal 
anode current than it does if the voltage changes 
are applied to the grid. The ratio of these two 
voltages is, as we have seen, the voltage amplifica- 


tion factor of the valve. 
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Fig. 1. 


Evidently from the meaning of the term “voltage 
factor" as given above we can deduce its value 
from a series of characteristic curves of the valve 
under test, if these are available, or if we possess 
the means of readily drawing them out by taking 
readings of the valve anode current (at constant 
filament current) for various voltages applied to 
the grid. Such a series of curves taken on a parti- 
cular type of small valve is shown in Fig. 1. On 
this diagram will be seen a line X Y drawn in, 
corresponding to a constant anode current of 
1 milliamp and intersecting the four characteristics 
shown. It will be noted that the points where 
this line X Y intersects the characteristic curves 
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are separated by distances representing approxi- 
mately 1 volt measured on the grid voltage scale, 
and that the successive anode voltages applied to 
obtain these curves differ by 50 volt steps. Thus 
consider the intersection point marked C in this 
diagram. We see at once that if the valve is adjusted 
to be on this point, and the grid voltage is then 
increased by 1 volt, ?.e., to the value represented 
by the point marked E, the anode current flowing 
through the valve will increase to the value repre- 
sented by the ordinate E F of the curve that passes 
through our original point C. In order now to 
restore the anode current to its initial value repre- 
sented by the height of the line X Y (2.e., E D, or 
l milliamp in our case), it is necessary to reduce 
the voltage applied to the anode of the valve to 
the value represented by the curve passing through 
the point D. This amount is evidently 50 volta 
from the values marked on the curves. Hence we 
see that in the case of this particular valve, an 
increase of the grid potential by 1 volt has caused 
the neutralisation of 50 volts of the space charge 
back E.M.F., so that the applied anode voltaze 
has to be reduced by this amount in order that no 
extra current may flow through the valve. The 
voltage factor of this tube is therefore 50. 

Similarly it may be seen from the curves that 
had the grid voltage been reduced by ] volt it 
would have been necessary to increase the H.T. 
voltage by 50 volts in order to maintain the anode 
current &t its original value. 

To return now to the question of the measure- 
ment of this factor in a simple manner which does 
not involve plotting out several characteristic 
curves. Many methods of carrying out these 
measurements have been proposed from time to 
time, but several, while perhaps giving greater 
accuracy, possess the disadvantage of requiring 
rather more complicated apparatus than is necessary 
for obtaining approximately accurate results. A 
sinple arrangement that can be fitted up with 
such components as are to be found in almost 
every experimenter's station is shown in Fig. 2. 
The resistance, marked P, which is of the poten- 
tiometer type with an adjustable contact, is con- 
nected across a source of alternating current, 
represented in the diagram by an alternator, and 
connections are taken from its ends to the grid 
and anode circuits of the valve in the manner 
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indicated. The filament should, of course, be lit up 
from an accumulator battery in the usual way, but 
this battery is not shown in the diagram. A con- 
nection is taken from the negative terminal of the 
valve filament through the telephones T to the 
sliding contact on the potentiometer resistance. 

The supply of audio-frequency alternating 
current, which is shown symbolically in the diagram 
as an alternator A, may be taken from a buzzer 
circuit, or, better, from a separate valve oscillating 
at an audible frequency. The latter arrangement 
gives & purer sound than the buzzer, and con- 
sequently a better balance in the telephones. To 
carry out a measurement the audio-frequency 
supply to the potentiometer should be switched on 
and also the filament circuit of the valve. The 
filament current should be adjusted to its normal 
value by the resistance shown in series with the 
filament battery in Fig. 2, or alternatively it should 
be adjusted to the particular value at which it is 
desired to make the measurement of the voltage 
factor of the valve. The H.T. battery should also 
be adjusted to the particular value at which it is 
desired to carry out the measurement. When this 
has been done it will usually be found that there 
is & loud sound in the telephones T (produced, of 
course, by the audio-frequency current from the 
source A). By adjusting the position of the slider 
of the potentiometer P, & place will be found at 
which this sound disappears almost completely. 
This is the balance position, and the distance of 
the slider from each end of the potentiometer 
should be noted carefully. Generally it is sufficiently 
accurate to assume that the resistances of the two 
parts of the potentiometer will be proportional to 
these lengths on each side of the slider, so that the 
voltage factor of the valve is then given by the 
ratio of the two lengths marked r and ¿ in Fig. 2 
i.e., by the ratio r/l. 

The reason for this result is evident when we 
consider that the effect of connecting the grid 
and anode circuits of the valve to the two terminals 
of the alternating current supply from A is to 
apply to those electrodes voltages which are of 
opposite sign at any given instant, and hence 
when silence has been secured in the telephone 
receivers, it means that the plate current does not 


vary. This condition can only be obtained if, when 


we apply, say for example, a positive voltage to the 


grid at the instant considered, we at the same 
instant apply & negative voltage in the anode 
circuit of the right value to reduce the effective 
H.T. battery voltage by an amount just sufficient 
to compensate for the positive voltage on the grid. 
The ratio of these two voltages is, by the definition 
given above, the voltage factor of the valve, and 
this, as we have seen, is given by the ratio r/l. 

Greater accuracy in the measurements can be 
secured if the potentiometer resistance P is fitted 
with tapping points and switches for giving more- 
definite resistance ratios, since when an ordinary 
potentiometer slider is used the actual point of 
contact on the resistance wire is not usually very 
well defined. The resistance of P should not be 
very large, and need only be about 10 to 20 ohms, 
although if the resistance does not exceed 100 to 
250 ohms very little inaccuracy will be caused. 
The telephones T should also be of the low-resistance 
type. Alternatively a slide wire resistance can be 
employed for P,in order to obtain an accurate ratio. 

The source A of the alternating current of 
audible frequency (say, 300 to 1,000 ~ or there- 
abouts) should be kept some little distance away 
from the remainder of the apparatus, particularly 
if an oscillating valve is used for this purpose. 
Some further details of a convenient way of building 
up an oscillating valve circuit for this purpose 
will be described in another article, since the one 
here described is by no means the only useful 
measurement which can be carried out by simple 
apparatus of this type. 

The above-described measurement of the voltage 
factor can be carried out with varying adjustments 
of the filament, H.T., and steady grid voltage, and 
the results plotted out in the form of curves; but 
usually it is found that the value so found differs 
very slightly with changes in these adjustments, 
and changes by a few per cent. only over the whole 
range of working adjustments. At extreme values, 
however, & larger change may occur, but its magni- 
tude will not even then be very great. The voltage 
factor i8 determined &lmost entirely by the physical 
structure of the valve, rather than by the circuits 
to which it is attached. 


The Transatlantic Tests 
APPARATUS USED 


S announced in our last issue we are printing 
A“ week a description of the receiving 

apparatus used by Mr. Godley during his 
experiments in this country. The apparatus 
described on page 689 was used by him both in 
his preliminary experiments at Wembley Park, 
and also during the actual period of the Tests 
est Ardrossan. Put as briefly as possible the set 
ir a nine-valve Armstrong super-heterodyne am- 
plifier, in which the first valve acts both as a 


regenerative high-frequency amplifier (with vario- 
meter tuning in its plate circuit), and also as a. 
detector. The earthing inductance of the Beverage 
antenna was coupled to the tuned grid circuit of 
this first valve, and the first heterodyne was also 
coupled to it. The next five valves in order con- 
stitute a five-stage resistance-capacity coupled 
amplifier for magnifying the long wave signals 
(wavelength = about 3,000 metres) which result 
from heterodyning the incoming signals by the. 
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second valve. The plate circuit of the last valve 
in this series is tuned to this long wavelength, 
and is capacity-coupled to the second detector 
valve, while the last valve (the ninth) is a note- 
magnifier. The final heterodyning of the long 
wave signals could be effected either by electro- 
static reaction autodyne on the long wave amplifier, 
or by an entirely separate heterodyne, the last 
method being the one most favoured. 

We are also publishing in this issue (see below) 
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descriptions of the receiving apparatus used by the 
British Amateurs who achieved the best reception, 
as announced in our last issue. It is interesting 
to compare these instruments with the apparatus 
used by Mr. Godley, especially remembering that 
the former were used with ordinary aerials of the 
type and size licensed in this country. 

We hope in future issues, as space permits, to 
describe and illustrate the other apparatus on which 
American signals were heard. P. R.C. 


The First-Prize Set: Description of Apparatus used by W. F. Burne. 


thing in wireless is the covering of long distances 
with à minimum of power. Notwithstanding 
the fact that we have so many high-power trans- 
mitting stations, it seems to me yet possible to 
communicate over great ranges with greatly 
reduced power. The better way would doubtless 
be to concentrate on the receiver, making it very 
selective and at the same time extremely sensitive. 
Any station may blaze away, with its hundreds of 
kilowatts; yet to my way of thinking this tendency 
is defeating the best 
interests of the science. — 
Therefore, amateurs | 
i 

| 

| 


[: has always appeared to me that the greatest 


granted only a 10-watt 
permit have really a 
great. field for research, 
though they may treat 


2 FP 


such a permit with 
disdain. Let us have | 2 BML 
real experimenting 


with these transmitters; 
let a man use his stuff | 
in the interests of 
science, not for the 
purpose of amusing the 


2 ZL 
1 BCG 


" dabbler" with the 
latest gramophone 1 UN 
[E rays." 


Theexperience gained 


in the recent Transat- 1 XM 
Jantic Test has more 
than ever enforced this 1 ZE 


idea. At the time of 
writing it is too early to 
offer any hints as tothe 
suecess of my efforts, 
yet the origin of some 
of the signals cannot 
for a moment be 
doubted. Very soon it 
should be possible for 
amateurs, here and in 
America, to put up 
world's records in short 
wave transatlantic signalling ; both by Morse and 
speech. Experimenters should be urged to build 
apparatus for short-wave work, trving it out and 
improving it. It would seem that to listen for a 
station over 3,000 miles away transmitting on 200 
metres, using a power of 1 kW, would be a fool's 
game. Friends of mine frankly confessed their 
doubt. “ It would be hard enough using at least 
a dozen valves," they said. 


standable. 
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Stations Heard by Mr. W. F. Burne. 


FIRST PRIZE WINNER. 

J. K.Hewitt,252,Neptune Avenue, 
Brooklyn, N.Y. 

R. B. Bourne, P.O. Box 
Riverhead, Long Island. 

J. O. Smith, 3, Corona Road, 
Valley Stream, Long Island. 

Special Station (see last issue of 
Wireless World, p. 647). 

Joseph B. Dodge, 26, School Street, 
Manchester, Massachusetts. 

Massachusetts School of Tech- 
nology, Cambridge, Mass. 

I. Vermilya, 24, Allen Street, 
Marion, Mass. 

The first three receptions included the 
Correct code word as well as the calls, and 


« free for all" period.” 


Ld 


i 


Mv aerial is a twin wire inverted L ty pe, supported 
by a mast on the house and one in the garden ; the 
former being 56 feet high and the latter 45 feet high 
(Fig. 1). The wires are spaced 10 ft. 6 ins. apart on 
bamboo spreaders, the lead-in being taken down at 
the house end. It is held away trom the house by 
insulated cord stays, and even though our Society* 
is backward in the art of aerial erection, its members 
at least know how to get the best out of 140 feet 
slung skywards! The masts are stayed with wire 
stays, soundly insulated. The aerial is within 
G.P.O. limits, being 45 
feet long and having 
a down-lead of 50 feet. 
The connection to the 
earth is made to the 
water main, though at 
present earth plates are 
being laid under the 
aerial. 

The set used in this 
great effort was mostly 
of home construction. 
Indeed, one cannot call 
it a set, that designation 
would be flattering. "It 
was," as one friend of 
mine remarked, “a 
glorified collection of 
junk!” The set—ior 
we will name it so for 
brevity s sake — eon- 
sisted of two, three- 
valve panels used on 
the high freyuency 
side, all rheostats. 
sockets, hand!es, wood- 
work, etc., being made 


13, 


the last contained one or two errors in the | at e EE paar 
: : in front oi the valves 
code word which, however, was easily under- | are used to " house” 
1 UN and 1 XM were in the the high - frequency 


transformers and vari- 

able condensers. Two 

or three loose variables 
were employed, also home-made. The transformer 
formers were turned from solid l}in. ebonite rod. 
and a groove } in. deep turned in each former. In 
this the primary and secondary are wound. The 
first winding being of 30 turns of No. 38 D.S.C. 
copper wire. The second winding of 35 turns of the 
same wire, wound directly over the first winding. 


* The Manchester Wireless Society. 
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These formers are mounted on a set of pins, not 
in the ordinary arrangement of unequally 
spaced pins, but at the four corners of a square. 
The two primary ends are then soldered to 
two opposite pins and likewise the secondary. Thus, 
simply by giving the transformers a } turn, the wind- 
ings can be reversed and a greater range of 
wavelengths obtained. The loss in efficiency is very 
small even with a number of valves, as the windings 
are so nearly the same on a short wavelength. These 
transformers serve for waves of 180—325 metres 
with the variable condensers made for the occasion. 
Another set was wound with 40 and 45 turns 
which covers a range of 210—360 metres wavelength. 


the leak and terminals. A commercial article was 
tried, but was found inferior to the experimental 
one, so it was thereupon scrapped. On referring 
to the diagram of connections, Fig. 3, it will be seen 
that potentiometer control was used on the ampli- 
fying valves, while the connection from the secondary 
of the last transformer is taken direct to the positive 
leg of the filament. This tends to stop reaction. 
The potentiometer, purchased from B. Hesketh & 
Co., is the kev to the successful operation of the 
ret, reaction being either controlled or stopped 
with this instrument. 'The valves used were ES4 
and ES2 in the H.F. side, whilst an ES4 and French 
valve were used in the L.F. side. 


Fig. 1. 


Other sets could be made for higher wavelengths if 
desired. All variable condensers, except those in 
the Mark III were made by myself, and are of the 
rotary vane type, air spacing being used. It 
w ould not be wise to offer any remarks on the general 
theory of high-frequency transformers as yet; 
little seems to be known about them in England 
and nothing in the States ! 

The leaky grid condenser was home-made. The 
condenser has two pairs of tinfoil plates, separated 
by very thin mica dielectric. The leak was made 
by drawing a scratch on a piece of ebonite and 
rubbing a pencil along the scratch. Small washers 
of tinfoil were cut out and placed under the 
terminals so as to ensure a good contact between 


The Aerials. 


- 


The tuner used during the greater part of the 
tests was a Mark III, purchased from Messrs. 
Halliwell & Good, of Manchester. As this 
instrument is calibrated it was used, and gave very 
good results. 

Had the wavelength of the transmitting stations 
been within 20 metres of 200, a home-made affair 
would have been substituted after tuning the 
transformers. As it was, two coils of 15 and 26 
turns were tried and worked quite as well as the 
Mark III. 

On the first two nights—or rather mornings—- 
four ES4 valves were used, making a total of five 
with the separate heterodyne, which was a Mullard 
" Ora." On the third night five valves were used 
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Fig. 3. Circuit Diagram of the Apparatus. 
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in the H.F. side and the heterodyne. On suc- 
ceeding nights, six high-frequency valves were 
used, with the occasional addition of one or two 
low-frequency valves. The low-frequency side was 
run together at a moment’s notice. A Sullivan 
L.F. transtormer and L.F. transformers purchased 
from B. Hesketh being used alternately. The panels 
were of home construction. Brown's and Sullivan's 
8,000 ohm telephones were used in the H.F. side 
and Sullivan's and a Concertone Magnephone in 
the L.F. side. 

For the separate heterodyne (not shown in 
Fig. 2) a Tingev single valve panel was used. 
The coils, particulars of which were given in The 
W ircless World, were at first tried, but the instru- 
ment would not oscillate ; accordingly, two lattice 
coils were wound with No. 22 D.C.C. copper wire 
on a 2 in. former, consisting of 25 turns each. [t 
was thought better to wind the plate coil as nearly 
to the wavelength of the grid coil as possible. 
With this alteration the heterodyne worked 
splendidly. Extra high tension was taken from a 
30-volt Halliwell & Good high tension unit. The 
high tension batteries used on the H.F. and L.F., 
were made up from *'Volex " dry Batteries, 


The Second Prize Set: Description of 


as used for the tests. My wireless den is 

very small and it is more or less impossible 
to get a photograph showing all the apparatus at 
once. On looking at it, one is apt to sav, “ What 
a horrible mess !" But 
the stuff, including the 
tablecloth, is laid out 
for use, and not for 
ornament. 

The panel on the 
wall, left-hand side 
(Fig. 1), is mv ordi- 
nary 4-valve receiving 


| NIG. 1 shows a general view of the apparatus, 


Stations Heard by Mr.H.H. Whitfield. 
SECOND PRIZE WINNER. 


1 AFV F.C. Estey, Salem, Mass. 
1 BCG Special Station (see Wireless World 


purchased from the Universal Electric Supply Co., 
Brown Street, Manchester. 

Vernier condensers were used across the secondary 
terminals on the Mark IIl and for the heterodyne. 
It was not found necessary to couple tho heterodyne 
to the grid circuit of the last valve, in fact it was 
placed at the other end of the room and the con- 
densers only placed on the instrument table. 

A considerable quantity of apparatus used has 
had to be left out of the photograph, Fig. 2, on 
account of room; this includes accumulators, high 
tension batteries, vernier condenscrs, heterodyne, 
various coils, transformers, variable condensers and 
switches. The main part of the apparatus is, 
however, shown. 

In conclusion, I would like to add that I am 
greatlv indebted to the members of the Manchester 
Wireless Society for their splendid assistance in 
this effort. Especially I would thank Mr. Milner, 
of this Society, for his very great help and loan of 
apparatus. May this be only a beginning to a 
long series of experiments between the American 


"Bugs" and ourselves, and may Manchester— 


even if it knows little of aerials—be to the fore 
in these tests! 


Apparatus used by H. H. Whitfield. 


transformer as an inter-valve transformer for my 
fifth valve (standing on the table alongside). The 
fifth valve, it will be noticed, is a Cosser “H " 
transmitting valve, and it may be thought that 
amplification by means of a telephone transformer 
and a “B” valve on 
60 volts would not be 
very efficient. It is 
not, but it was all I 
had, and although it 
didn’t amplify much, 
it cleaned things up 
considerably. 

The apparatus is all 


apparatus. Three of 
the valves are fixed 
along the top, and 
parts of them only, 
appear in the picture. 
The front of the panel 
is hinged and the con- 
nections, chokes, 
condensers, ete., at the 


last issue, page 647). 
J. O. Smith, 3, Corona Road, Valley 
Stream, Long Island, N.Y. 
In the first and third case the special code 
signals were correctly received as well as 
the calls. 


2 ZL 


home-made with excep- 


tion of condensers, 
valves, batteries and 
phones. 


Like the majority of 
wireless strugglers, I 
am poor, and aithough 
one can make do with 
a lot in the wav of 


back are easily accessible for alterations when 
necessary. I might mention here that I have 
never gone in for receiving sets of the '"" made- 
up" variety. My object has been to work out 
principles, and the panel as constructed is adapt- 
able to many different. circuits. The tuning 
apparatus is, as usual, laid on the table, separate 
and distinct, and connections between the two are 
made bv means of the terminals along the bottom 
of the panel. The H.T. and filament batteries are 
on the floor, out of sight. The battery on the 
extreme right of the picture is the filament battery 
for the separate heterodyne. 

The box on the table, extreme left, is an old 
Marconi telephone transformer, pressed into service 
on this occasion, as I used ry own telephone 


makeshifts, there are, of course, certain essentials 
which one must have. [n this behalf I would like 
to mention my indebtedness to Messrs. Beresford 
Bros., of Bull Street, Birmingham, for the loan 
of two small variable condensers, also to Mr. T. 
Rogers, of Moseley, for the loan of a picked ES2 
valve, which I used for the separate heterodyne. 
(The valve in the picture i» a burnt.out “ B," 
put there for the purpose of illustration only). 

The small Mark IHE condenser in the centre of 
the table is the series aerial condenser and, being 
more or less at earth potential, did not require a 
long handle to operate it. 

The variometer in the plate circuit of the second 
valve was fixed to the shelf over the top of the 
panel and does not appear in the picture. 
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Fig. 1. 
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Genera! view of the Apparatus used by Mr. Whitfield. 
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Fig. 2. Circuit Diagram of the Apparatus. 
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The tuning apparatus shown in plan, Fig. 3, 
consists of three coils wound on 2} in. diameter 
ehonite tube. Their method of mounting is, I 
think, novel. They are simply hung on a piece of 
square ebonite tube, and the coupling between them 
is adjusted by means of the levers as shown, con- 
nected to the two outside coils (similar to the tool- 
feeding arrangement on a capstan lathe). This 
arrangement has the advantage of giving easy 


with No. 32 silk-covered enamelled wire, the turns 
being spaced with white silk thread equal to about. 
twice the diameter of the wire. The object of this: 
spacing is too well known to need comment. 
Referring to the diagram of connections, Fig. 2, 
it will be seen that the bottom end of the secondary 
coil is connected to filament negative instead of 
potentiometer, and self-oscillation of this valve is 
prevented by a reverse coupling of the anode and 


Fig. 3. 


critical adjustment, and at the same time the long 
handles minimise capacity-to-earth effects, always 
very troublesome on short wavelengths. 

The six terminals are at the back and therefore 
out of the way. 

The coil on the right is the aerial coil of 27 turns. 
The middle one is the secondary and has 44 turns, 
and the one on the left of 34 turns is the anode 
coil of the first valve. The three coils are wound 


Tuning Apparatus. 


secondary coils. I have used this method for the 
past eighteen months or so and find it a much 
better method of stopping self-oscillation, for, 
although grid-damping by positive volts will stop 
self-oscillation, it at the same time introduces 
undesirable noises into an otherwise quiet circuit, 
and therefore, should, I think, be avoided wherever 
possible. 

The separate heterodyne (Fig. 4), although built 
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on the principle of that as described in recent 
editions of The Wireless World, differs very much, 
as wil! be seen in its appearance. The time at my 
disposal only permitted of a temporary affair, but 
it worked very well. Its main variable condenser 
is one I made about twelve months ago, and 
consists of'a test tube coated for part of its length 
on the outside with tinfoil, the inside movable 
portion being a short piece of brass tube, which 
happened to fit. Incidentally this type of condenser, 
although easily made, appears to be a horrible 
energy waster. The billi-condenser for fine adjust- 
ments is shown in front, and here again the arrange- 
ment is, I think, a novel one. Two quarter-plate 
negative glasses, with pieces of tinfoil stuck on 
with shellac, form the two halves of the condenser, 
connection being made hy a flexible tab left on one 
side of each. "The fixed plate is laid on its back 
on the baseboard and the movable one is hinged 
against two pins. It is raised or lowered by means 
of a silk cord wound round and fastened to the 
spindle of the operating handle, sprung in an 
upright at the other end of the baseboard. The 
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Fig. 4. The Separate Heterodyne. 


weight of the glass plate keeps the cord taut. 
Here, again, we have distant control, and the big 
air space separating the two capacities allows of 
very fine and easy adjustment for heterodyning 
signals of such short wavelength. The heterodyne 
being unscreened, I did not need to use any coupling 
coils between it and any particular part of the 
receiving apparatus, as I got sufficient strength of 
heterodyne without. An ES2 valve was used, with 
8 volts on plate. I am of opinion that the billi- 
condenser to some extent acted as a radiator in 
the manner of the well-known Hertz oscillator. 
During use it was 18 inches away from the other 
apparatus. The tuning generally was exceedingly 
critical, and yet the set seemed to be very sensitive 


to any and every harmonic that came along. 


The aerial is standard G.P.O., 140-feet, 2 wire. 
40 feet high, due east and west. Lead-in from east 
end. 500 feet above sea-level. No screening. Clay 
subsoil. Wire 7/24, enamelled. Earth to water pipe. 

The box-like affair, just visible on the wal! at 
the back (Fig. 1) is part of my transmitter, and, of 
course, took no part in the test. 


The Third Prize Winners : Description of the Apparatus used by W. E. 
F. Corsham, of London, and R. D. Spence, of Aberdeenshire. 


S announced in our previous issue, Mr. 
nv E. F. Corsham, of Harlesden Gardens, 

Willesden, London, N.W.16, and Mr. R. D. 
Spence, of Craighead House, Huntly, Aberdeen- 
shire, each heard signals from one station, with 
correct code words. Mr. Corsham used three 
valves and Mr. Spence used six, and for this reason 
the judges have decided that Mr. Corsham is 
deserving of the more valuable of the two third 
prizes that have been offered. 

Mr. Corsham’s aerial was 100 ft. single wire 
(7/20 enamelled) in the form of an inverted L. 
Two masts were used, one 20 ft. high, in the garden, 
and the other secured to the chimney pot in such 
a way that the height from the ground to the top 
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of this second mast was 46 ft. The receiving 
apparatus was situated in a room 15 or 20 ft. from 
the ground and the 25 feet down lead was taken from 
the highest point of the aerial. The arrangement 
was thus non-symmetrical, the free end of the 
aerial being practically no higher than the receiving 
instruments and the maximum height above the 
receiving instruments being 25 ft. A double earth 
connection was used, one consisting of a wire to 
the water tap and the other of a single wire running 
immediately beneath the aerial and earthed at the 
farend. Mr. Corsham informs us that the situation 
of his house is at the bottom of a hill with practically 
no screening. 

It was intended to use two receivers, one a five- 
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valve low-frequency amplifier detector and the 
other a three-valve experimental receiver. The 
first caused trouble in the early part of the Tests 
and was therefore scrapped, attention being con- 
centrated on the second circuit for the remainder 
of the Tests. A separate oscillator was, of course, 
used, similar in construction to the Marconi 
Independent Oscillator. Owing to the fact that it 
was Mr. Corsham’s first 


Fig. 6. It is of interest to note that Mr. Corsham 

is Chairman of the Willesden Wireless Society. 
The other recipient of the third prize, Mr. R. D. 
Spence, of Huntly, Aberdeenshire, used the 
apparatus which is shown in the accompanying 
photographs and diagram (Figs. 7 to 10). The 
first photograph (Fig. 7) is a general view of the 
receiving gear. On the extreme left is seen the 
high tension unit con- 


attempt at using a 4 taining tapped-off 
separate oscillator on Station Heard by Mr.W.E.F.Corsham. resistance and two 
200 metres, he had a TNI microfarad condensers. 
certain amount of (JOINT THIRD PRIZE WIN N ER) Next to it is the 
trouble with it and WITH THREE VALVE SET. amplifier, then the 


further, conditions did 
not permit of his listen- 


1 AFV F.C. Estey, Salem, Mass. 


Mark III tuner and on 
the right, a converted 


ing in for the calibration With code group correctly received. Marconi No. 16 re- 
waves. His calibrations : . ceiver, used for long 
were, therefore, made | Station Received by Mr. R. D. Spence. | waves. On the right, 
on harmonics from Teri —À in front, are the 
FFU, GFA and GKU. (JOIN I THIRD PRIZE WINNER) Townsend  wavemeter 
Time signals were WITH SIX VALVE SET. and the heterodyne 
checked from a Nauen . x unit. 
harmonic. 2 ZL J. O. Smith, 3, Corona Road, In the second photo- 
The five-valve set, Valley Stream, Long Island,N.Y. | graph (Fig. 8) is a 
although silent in action With code group correctly received close-up view of the 
most of the time, had c ‘ . amplifier, removed 


an irritating habit of 

howling when least expected and was therefore 
discarded. ‘The circuit of the three-valve set is 
shown in Fig. 6. According to Mr. Corsham, 
this set occasionally works better on short waves 
when the earth is disconnected. 

We notice upon examination of Mr. Corsham's 
log that he reports * amateur interference heavy ”’ 
about the time he received the signals from 1AFV 
(morning of December 12th). The signals from 
1AFV are given by Mr. Corsham as of sufficient 
strength to be nicely readable and he thinks that 
if he had had more time to experiment with and 
adjust his apparatus, he would have received many 
more stations. The set is shown in the photograph, 
Fig. 5, and in the diagram of connections in 


from its case. Fig. 9 


is à side-view of the amplifier, valves, inter- 
valve transformers, vrid leak, four or six- 


valves switch and reactance switch. The aerial 
consisted of a single wire “T” of 7/24 copper, 
average height 45 ft., length of horizontal wire 
80 ft., with down-lead 20 ft. to instrument room 
situated 25 ft. from the ground. Earth connection 
was made to the water pipes and also to a wire 
running out under the aerial and buried about 
three inches inthe ground. The Mark III tuner calls 
for no comment, being standard in its connections, 
with the detector switch kept on to the valve 
position so that the first valve amplifier is connected 
directly to the closed circuit of the tuner. 

The amplifier is of Mr. Spence's own design and 


Fig. 5. 
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Mr. Corsham's Apparatus. 
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constructed by his brother, Mr. H. R. Spence. 
Six R type valves are used, three as H.F. amplifiers, 
one as rectifier, and two as L.F. magnifiers. The 
details of the H.F. transformers are as fcllows :— 
Dimensions of wooden bobbins :—- 
Mean «diameter, § in. 
Axial length, 4 in. 


Fig. 6. 
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remaining points of the amplifier are dealt with 
below. The letters refer to the letters on the 
diagram (Fig. 10). 

T,. T, — L.F. Transformers. "These are Disposal 
Board goods and are the ordinary small Army 
pattern of transformer wound with 47 S.W.G. 
S.S.C. Ratio 4-1. 


Circuit Diagram of Mr. Corsham's Apparatus. 


The switch in the aerial circuit is for the purpose of disconnecting the earth, as the set sometimes works 


better without the earth. 


diagram, were not so in the test. 


C, is & loose-coupled tuner. 
terminals and a pin for shorting or breaking the circuits. 
S, and S; bring in either reaction or a coil for tuned plate circuit. 


The switches S,, S,, S, S,, consist of two 
S, allows one, two or three valves to be used. 
S, and S, although shorted in the 


Apparently the loose-coupled tuner is used merely as a substitute for 


a fine tuning condenser, as slight alterations of the sliding coil give very fine tuning to the aerial. 


Condenser C, gives even finer tuning. 


Width of groove, $44 in. 
Depth of groove, } in. 
Windings :— 
Primary (tuned), 45 turns 42 S.W.G. D.S.C. 
Secondary, 50 rurns 42 S.W.G. D.S.C. 

The secondary i» wound on first with the primary 
over it, separated from the secondary by & few 
turns of oiled silk cloth. The etarting end of the 
secondary (?.e., the inside end of the inner winding) 
is connected to the grid, which is thus kept free 
as far as possible from undesirable capacity effects, 
while at the same time the primary or tuned winding 
is outside and easily accessible, if it is desirable, to 
remove a turn or two to adjust the tuning of the 
three transformers to correspond. The tuning 
condensers tor the primary windings of these trans- 
formers are closed circuit condensers from the earlier 
pattern of Mark III short wave tuners made by 
Mr. Robert Paul. 

It will be noticed that there are two terminals 
connected by a strap in the plate circuit of the 
first valve. This enables inductive reaction or 
variometer reaction to be used if desired. The 


These are 
wire wound on slate, 


R, R, Rs = Fiament Rheostats. 
home-made, of platinoid 
with sliders. 

P = Grid Potentiometer. This is an old crystal 
potentiometer removed from a Marconi No. Iti 
'"* balanced crystal ”’ set. 

r= Grid Leak. Mullard 1 megohm. 

Grid Condenser. Mica and tinfoil, 0.0003 
microfarad. Disposal Board. Bought from Mr. 
Tingey. 

Valves. 
Co., Ltd. 


Valve Holders. Two sets of three mounted in 
ebonite, bought from Mr. JL. McMichael. 

S, = Switch. This allows four or six valves to 
be used at will, as shown in diagram. It is of the 
" barrel" type and was removed from an old 
Disposal Board transmitter. 

S, = Switch. Telephone switchboard type (Mr. 
McMichael). 


Switches, These are small miniature tum)lers. 
C, = Blocking Condenser. Mica and tinfoil, 


“ R ” type, supplied by General Electric 
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THE TRANSATLANTIC TESTS. 


0.002 mierofarad. This is the telephone condenser H.T. Supply. This is obtained from the 
from a Marconi ** Type 16 " set. lighting circuit which is supplied from 32 chloride 

C, — Reactance Condenser. 'This is home-made cells, giving 64 volta. 'The mains are connected 
and has one moving and two fixed vanes of sheet across a resistance of 100 ohms, tapped off to six 


Fig. 7. General view of Receiving Gear. 


zinc. Moving vane, quadrant shaped, 4 ins. radius. points. By connecting the H.T. terminals of the 
T, — Valve-phone Transformer. Army pattern. amplifier to two of these points, shunted by a 
Disposals Board. two-microfarad Mansbridge condenser (O), I am 


NO OU 
00 OD 


‘N 


Fig. 10. Circuit Diagram of Mr. Spence’s Apparatus. 


Phones. Brown, 120 ohms. ‘ A” type. able to get any desired portion of the total voltage. 
L.T. Battery. ‘* Exide ” type, six volts 50 amp.- Heterodyne Unit. The inductance and reaction 
hour, bought from Chloride Electrical Storage Co., coil are wound side by side on a cardboard tube 
Ltd. (P), 44 ins. in diameter and consists of 10 and 12 
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turns of 22 S.W.G. enamelled copper wire respec- 
tively. The condenser is a Mark III tuner, closed 
circuit condenser (R), as used in the amplifier. 
The range of wavelengths covered is about 170-390. 


Fig. 8. 


A near view of the Amplifier. 


A” wooden “ pot-handle " is fitted to the knob of 
this condenser to minimise the capacity effect of 
the operator's hand. 

The H.T. for heterodyne valve consists of six 
“ Ever.ready ” cells (S). 

x!— Wavemeter. This is a Townsend wavemeter, 
120-1,600 metres, specially calibrated from N.P.L. 
standard meter, and was given to me by Prof. 
Townsend. 
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Remarks. The chief difficulty encountered with 
a set of this type is in searching for a station if the 
wavelength is not exactly known. Owing to the 
tuning of the H.F. transformers, the tuning is very 
sharp indeed, and any alteration of wavelength 
means making five or six adjustments. I have 
tried gearing the condensers together, but have 
not found it satisfactory. If the wavelengths of 
the American stations had been known exactly, 
i.e., within 5 per cent., I am confident I should 
have heard more of them. 


Fig. 9. 


Side view of the Amplifier. 


My station is situated in the middle of a wood 
and is particularly badly screened towards the west 
by trees, which are higher than the aerial, and by 
sharply rising ground. 


1 BCG. 
Some Notes on the Station. 


Ó *HE distinction of having transmitted the 
first transatlantic signals from an amateur 
station, conforming in every way with the 

radio laws and regulations of the United States 
belongs to Mr. Minton Cronkhite, of Greenwich 
Connecticut, whose call “ !BCG ” was heard 
with considerable strength not only by Mr. Godlev, 
but by British and Continental amateurs. His 
transmissions, however, were not strictlv connected 
with the prize tests, as he transmitted over consider- 
able periods during the whole time. 

]1BCG station, of which we shall publish further 
particulars in a later issue, was erected by Mr. 
Cronkhite in association with E. H. Armstrong 
(the well-known inventor), George Burghard, 
John Grinan, Walter Inman, and Ernest Amy. 
The set uses four Radiotrons* UV 204, one as a 
master oscillator, and three as power amplifiers. 
The plate potential is 2,000 volts, supplied from 
a motor generator. The total input of the set 
was 989 watts, and 558 watts were delivered to 


* Transmitting valves made by the Radio Corpora- 
tion of America, 


the aerial. The latter was of the T type, the 
horizontal part being 100 feet long. Both the 
flat top and the leads were eight-wire cages. The 
effective height of the aerial above the radial 
counterpoise was 75 feet. The counterpoise was 
120 feet in diameter, supported on poles eight feet 
from the ground. There was no direct earth 
connection. The aerial resistance was 15:5 ohms, 
and all transmission took place on a wavelength 
of 200 metres. 

The station was first heard on the morning 
of December 10th, by Mr. Paul Godley at Ardrossan. 
Godley immediately telegraphed to Mr. Cronkhite 
that his signals were '* wonderful," and requested 
that he would transmit a complete message. This 
was done on the morning of the 12th, and receipt 
was duly cabled by Mr. Godley. 

The best reception of 1BCG by an English amateur 
was undoubtedly that by Mr. Greenslade at the 
British. School of Telegraphy. On one occasion 
Mr. Greenslade copied the signals from that station 
for nearly two hours, although he was not fortunate 
enough to receive the message referred to above, 
or any code signals. 
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Apparatus used in Transatlantic Reception. 


By PauL F. GODLEY. 


displayed in the equipment used at Ardrossan. 

A brief description of the antenna follows. 
It consisted of a wire suspended on poles 12 ft. 
high, the wire being so arranged that it could be 
adjusted to a length equivalent to one wavelength 
for any wave between 190 and 325 metres. The 
wire is grounded on the far end through a non- 
inductive resistance of between 300 and 400 ohms 
and at the * home " station through an inductance 
which had a reactance of about 400 ohms for the 
frequency at which reception was being effected. 
No attempt will be made here to touch upon the 
theory of this antenna other than to say that its 
functions by virtue of those component parts of 
the electromagnetic wave which travel in a vertical 
direction rather than those which travel horizontally. 
Its use and proper adjustment enables the elimina- 
tion of considerable atmospheries and interference 
due to its decidedly directional characteristics, 
and data gathered by engineers of the Radio 
Corporation of America, which Corporation uses 


A GREAT deal of interest will no doubt be 


strength of signal received on a vertical antenna 
65 ft. in height. 

The receiver used was the well-known super 
heterodyne or autodyne receiver, wherein oscilla- 
tions from a local oscillator are caused to produce 
beats with the incoming signal, the frequency of 
the beats being of the order of 50 to 100,000 cycles 
per second. Forming a part of the anode circuit 
of the detector valve is a circuit tuned to the beat 
lrequency this circuit being coupied to the first 
valve of a multistage amplifier set to amplity 
frequencies of the order of 50,000 cycles. In the 
Ardrossan outfit amplification was effected at a 
frequency oi about 100,000 cycles. In addition to 
the detector and oscillator valves 5 radio frequency 
amplifiers and one note magnifier was used. The 
various radio trequency valves being coupled with 
100 000 ohm resistances of the ` Lavite” type, 
while the radio trequency amplifier and the note 
magnifier were transformer coupled. In the 
detector valve advantage was also taken of re- 
generation at the initial frequency which enabled 


Pg. 1. 


The inside of the tent in which the signals were received showing the apparatus arranged on a bench. 


On the left is Inspector Pearson who assisted Mr. Godley. 


this type of aerial in connection with all the trans- 
atlantic traffic, shows that potentials developed in 
the antenna are equivalent to those which would 
be developed in a vertical antenna whose height 
is equivalent to 1/l0th of the length of the 
horizontal wire. In other words, assuming that 
it is desired to receive on 200 metres the length of 
wire to be out would be approximately 650 ft. 
and the strength of signals received in this length 
of wire at this wavelength would be equal to the 


the building up of the signal to three or four times 
its initial value. 

In the photograph, Fig. 1, the instrument on the 
extreme left is the closed circuit which is coupled to 
the Beverage wire and tuned to that trequency 
which it is desired to receive, the case also containing 
a variometer for regenerative action at this same 
frequency. The second case (lower) includes an 
auxiliary condenser for use on the initial frequency, 
coupling between the circuit of initial trequency and 
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DESCRIPTION OF APPARATUS 


the oscillator, condenser which controls the fre- 
quency of the oscillator, and a second condenser 
which controls the beat-note circuit in the anode 
circuit of the detector valve. The detector valve is 
inductively coupled to the amplifier and the 
cabinet last mentioned, also contains a transtormer 
for this purpose whose secondary is tuned to a 
fixed frequency ot about 75,000 cycles. The third 
cabinet holds in all nine valves, the first of which is 
the detector, the seeond oscillator, the third to 
eighth inclusive radio frequency amplifiers and the 
ninth note magnifier. The cases of all these 
units are lined throughout with copper sheet 2 ins. 
thick, and where necessary all external leads 
including those of the headphones ‘where necessary) 
are covered by a flexibie copper sheathing. Com- 


American equipment carrying the name '* Paragon.’* 
To those British amateurs who may consider the 
construction of such an outfit as this, it might be 
well to caution. them to use the greatest care in 
the selection ot grid resistances, coupling resistances 
and grid condensers. Poor leaks, resistances or 
condensers oftentimes produce excessive loss and 
frequently give rise to troublesome noises. It will 
also be noted that the last radio frequency amplifier 
is coupled to the final detector by the use of an 
air coil reactance. This reactance is so chosen 
that its period is approximately that at which 
amplification is taking piace. Its use tends 
toward the greatest possible quiescence and the 
elimination of many otherwise bothersome 
transients. Further attention is called to the fact 


Fig. 4. Poles 12 feet high supporting the 850 feet of aerial wire. 


mon battery is employed both for filament and 
anode of all valves, and a capacitative coupling 
(variable) is provided which enables one to take 
advantage of the regenerative action of the amplifier 
as a whole at the amplification frequency. For 
reception of C.W. the amplifier may either be 
caused to produce oscillations or an external 
oscillator may be set up in the vicinity of the 
apparatus and adjusted for a proper note. Such 
an oscillator produces energies far larger than 
necessary when it is set near the wavelength on 
which amplification is taking place. Therefore 
it is usually desirable to set the oscillator in such 
a way that its third harmonic falls at the frequency 
of amplification. 

The unit which sits on top of the second cabinet 
mentioned is a combination detector and two- 
stage note magnifier also in a shielded copper-lined 
case. This unit is à companion for the left-hand 
unit and is a widely advertised combination of 


:1,600 metres. 


that a condenser of approximately 500 micro micro- 
farads is placed in shunt to the primary of the note 
magnification transformer. This to a large extent 
bipasses any radio frequency currents which might 
otherwise tend to get through to the note magnifier 
and ensures additional stability of the whole. 
Using this condenser it is usually unnecessary to 
shield the cords of the head telephones. 
Obviously an amplifier of this type is con- 
siderably more flexible than one which amplifies 
radio frequencies directly. The writer has used 
this amplifier in his owri station during the past 
two years on wavelengths ranging between 75 and 
It is equally sensitive on all of these 
and it is a far simpler matter to adapt such an 
arrangement to all the shorter wavelengths than 
it would be to adapt a strictly radio frequency 
amplifier to such a wide band. Atter reaching 
1,600 metres it is possible to shift to amplifier 
direct and work on up to 20,000 metres. Without 
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doubt, however, for amateurs, some advantage 
would be gained by the placing of one or two stages 
of amplification (radio frequency) between the 
antenna and the first valve shown in the diagram. 
Additional complications encountered would in 
many cases be entirely compensated for. Inasmuch 
as quite complete descriptions of this type of 
apparatus have been published some time since 
in both British and American radio journals no 
attempt is being made at this time to go into any 
details. The tubes chosen for this work are those 
known as ‘“‘ Moorehead,” and are very similar to 
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The note magnifier valve was used very little 
during the test. It was either out entirely or had 
the filament brilliancy reduced to a minimum. 
(Each valve was separately controlled by a 6-ohm 
circular rheostat). On one or two occasions the 
note magnifier was used to the fullest extent and 
signals resulted which forced one to remove the 
headphones. 

During one of the watches at Ardrossan Inspector 
Pearson dozed off. The static was rolling in by the 
buckets full. After making several entries in his 
log Godley also fell asleep face down on the table 


Fig. 5. Map showing the location of Ardrossan and average direction of American Transmitting Stations. 


that valve which the British amateur knows as 


the “R” valve. 

Baidwin's headphones were used throughout 
being extremely rugged in all respects and having 
a sensitivity at least equal to anything the writer 
has ever worn. H.T. batteries were of the 
" Burgess " type which are put up in 224 volt 
units, each cell being carefully wrapped in paraffin 
paper sealed off from its neighbours and the whole 
cast en bloc in a resin wax. The performance of 
these batteries was excellent. During the whole 
test the batteries were on wet ground and a greater 
portion of the time were covered with a film of 
water. No difficulty of any sort developed from 
this direction. 


but awakened shortly afterwards with wild thoughts 
of fire chasing around in his head. In coming to 
with a start Pearson was awakened and gazed at 
Godley with a ghastly expression. 

Godley: ‘‘ What's the matter. 
you ?”’ 

Pearson (large eyes and ghastly expression on 
his face): “ What's the matter with your face 
it's as black as ink." 

The oil stove which was under the table had 
started to smoke. By virtue of cracks in the table 
everything had been fairly smoked up including 
Godley's face. 

A great deal of trouble was experienced in keeping 
the pole line at the Ardrossan installation in shape. 


Did I startie 
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Fig. 6. 


-The field in which the tests were made was used to 
pasture several horses all of which developed an 
appetite for the poles supporting the Beverage 
wire. These poles were gnawed freely and in several 
eases broken off short, as though the horses had 
tired leaning against the poles. 
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Fig. 7 


Another view of the tent. 


The Receiving Station tent and the first pole. 


The seaweed which had been spread over the 
field in Ardrossan to act as a fertilizer made travel- 
ing up and down the line through the blackness 
of the rainy Scotch night a very difficult procedure. 
It was an easy matter to stray entirely away from 
the line, to fall down or to tangle oneself up un- 


ó 
sea 


The first three poles can be seen. 
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expectedly with the stay wires which were placed 
on some of the poles. 

Several of the townspeople of Ardrossan visited 
the test station during the period and one gentleman 
who seemed to be proud of his ability to consume 
large quantities of Scotch liquor listened in during 
a period of 30 or 40 minutes tovarious H.P. stations 
picked up, having been told in each case ‘‘ That's 
Berlin," ** Here's New York," etc. 

On account of the excellent signals of Friday, 
Saturday and Sunday nights violent efforts were 
made to get hold of a dictaphone iu order that 
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windows and large crowds evidence considerable 
interest in the equipment. 

Through error in coding the first station heard, 
lAAW, was broadcasted as being IAAY. A 
cable was received immediately to the effect that 
1AAY was a spark coil station and that the trans- 
mitter was not in operation. Immediately correction 
was sent by cable to the effect that IAAW was 
correct. A second reply came saying that 1] A.AÀW 
had no transmitter. The location of this first 
station heard is still undetermined at the time 
this is written. 


Fig. 8. Enlarged Map of Ardrossan. 
The approximate position of the station is shown at (x). 


records might be taken of the Transatlantic Trans- 
missions. A dictaphone arrived on the scene in 
due time but was never used. The dictaphone 
idea on the other hand may prove useful inasmuch 
as it is intended to take several dictaphone records 
of American signals on his return to the States, 
same to be forwarded to London for the infor- 
mation of members of the Wireless Societies of 
London. 

Tremendous interest in the results of the American 
tests was created in engineering circles in America. 
Cables from various ones indicate that there may 
be some consideration on the part of various 
commercial firms to carry out a further test in 
order that more complete datum on short wave 
transmission may be available. 

A cable from Greenwich, Connecticut, states 
that station 1BCG had an input of 1 kW having a 
total of 600 watts in the antenna. The transmitter 
consists of a master oscillator and three amplifiers, 
the whole being supplied from a direct current 
source. This particular transmitter is now being 
displayed in one of New York City's large show- 


Waves and Wireless 


PROFESSOR J. A. FLEMING’S LECTURES AT THE 
ROYAL INSTITUTION. 
PROFESSOR FLEMING recently completed a 


series of six lectures on '* Electric Waves and Wire- 
less Telephony " primarily intended for a juvenile 
audience, at the Royal Institution. The lectures 
were throughout crowded with fascinating experi- 
ments calculated to raise enthusiasm for the 
subject in the hearts of even the youngest members 
of his audience. Professor Fleming commenced 
the series of lectures with an explanation of waves 
in other and more readily appreciated mediums 
such as air and water, before going on to the less 
tangible explanation of aether waves. 

During the last of the series of lectures a demon- 
stration of wireless telephony was given. Music, 
transmitted from Marconi House, being made to 
operate a Steptorphone. | 

In a later issue we hope to give a resumé of 
these lectures with an account of some of the 
experiments. 
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* Polaris" Patent Action. 


giving below the abridgements as published in 

the Illustrated Official Journal (Patents), of 
patents numbers 13636 and 28413 of 1913, referred 
to in this action. 


I: response to requests from our readers we are 


WIRELESS 


13,636. 1913. TELEGRAPHY AND 
TELEPHONY. MARCONI'S WIRELESS TELE- 
GRAPH Co. and FRANKLIN, C. S., Marconi 


House, Strand, London. June 12th, 1913. 
In a receiving-system in which an ionized gas 
relay magnifies the receivod oscillations, the out- 
going circuit of the relay reacts on the incoming 
circuit, so as further to strengthen the current. 
By this means the damping of the receiving-system 


Reproduction of Figure from abridged specification 
of Patcnt No. 13,636 of 1913. 


is reduced and the tuning of the system is made 
very sharp. In the system shown, the gas relay 
has & heated cathode Kk covered with an oxide, 
and a perforated anode a arranged between the 
cathode and the main anode a’. The electrodes 
a, k are connected across the oscillation condenser 
c, and the electrodes a', k across & condenser f, 
which is connected to a detector q and telephone f. 
The tuned circuits c, l, m and f n, o are coupled 


so that the magnified oscillations in the circuit 
f, n, 9 tend to maintain the oscillations in the 
circuit c, I, m. Similar circuits can be arranged 
for tuning to the spark frequency or to the note 
obtained in a receiver when using the interference 
method of receiving continuous oscillations. 


23,413. 1913. WIRELESS TELEGRAPHY. MAR- 

CONT’S WIRELESS TELEGRAPH Co., and Rounp, 

H. J., Marconi House, Strand, London. 
December 9th, 1913. 

In a receiver for continuous waves having a 

vacuum tube containing a heated filament c, a 

grid ^, and a third electrode 7, an oscillation circuit 


Reproduction of Figure from 
abridged | specification 
Patent No. 28,413 of 1913. 


e tuned to a frequency slightly different from that 
of the received waves is connected across the 
filament and the third electrode. The oscillations 
in the circuits a, e produce beats of audible fre- 
quency in the telephone t. The circuit e may be 
arranged to interact with the aerial circuit or with 
the circuit a. The grid 5 and electrode d may both 
be formed as cylinders completely surrounding the 
nested filament. 


An Inductance Cau aor 


calculating the inductance of coils for radio 

circuits, or for designing such coils to have 
a given inductance, has often been emphasised in 
these columns. With a view to simplifying such 
calculations, an inductance calculator was designed 
some time ago by Mr. Norman Lea, and has 
recently been put on the market.* This apparatus 


"T importance of accurate methods for 


* Inductance Calculator for Air Core Solenoids, 
evolved from Nagaoka's Formula, by Norman Lea. 
[Messrs. B. Hesketh (Sole Licensee), High Street, 
Chalvey, Slough. Celluloid covered cardboard. 
Price 12/6, post free.] 


is of slide rule form, but has two sliding scales 
instead of the one commonly found in ordinary 
types of calculating slide rules. Four scales 
in all are provided, marked respectively with 
(Length/Diameter): Diameter (cms.); Turns 
centimetre; and Inductance (microhenries ). he 
first and last of these scales are fixed on the outer 
parts of the calculator, and the other two are 
engraved on the two sliders. 

To calculate the inductance of a coil of which the 
dimensions are given, it is first necessary to evolve 
the simple ratio of the (Length/Diameter) of the 
coil, and then to set an arrow mark on the upper 
slider against the value of this ratio on the top 
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scale of the calculator. An arrow on the second 
slider is then set against the Diameter of the coil 
as read off on the scale on the first-mentioned 
slider, and when this has been done the inductance 
of the coil can be read off on the bottom fixed 
scale against the value of the turns-per-centimetre- 
length of the winding as read on the scale on the 
second slider. Thus setting the position of the 
two sliders enables the inductance of the coil to 
be read off at a glance. Similarly, of course, if 
the inductance is given, suitable dimensions can 
be obtained by reversing the above processes. 

A useful feature of the rule is the marking against 
certain values of the turns-per-centimetre scale on 
the second slider, of the gauges of wire which, 
when double-cotton-covered and wound with turns 
touching, will give those numbers of turns per centi- 
metre. On the back of the rule corresponding 
data are given for single and double silk coverings. 
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On the back of the rule also an abac is given 
from which values of the product LC can be read 
off corresponding to any given wavelength. 

' The calculator is, of course, only available for 
single layer solenoids of such dimensions that the 
thickness of the windings is negligible compared 
with the diameter of the coil; but it may also be 
applied to single layer pancake coils by reading 
the radial depth of the winding as the length or 
the coil. It may be of interest to note that sample 
calculations carried out by the writer on this 
calculator, and also by the more cumbersome 
method. using logarithm tables, indicates that 
results accurate within 1 per cent. may easily be 
obtained from the calculator—which aecuracy 
amply suftices for all ordinary experimental 
purposes, 


Puitie R. Coursey. 


Note on the Separate Heterodyne. 


By R. C. CLINKER. 


in receiving long waves has frequently been 

pointed out. It enables the receiver to be 
tuned exactly to the incoming signal instead of 
being so much mistuned as is necessary when 
autodyne reception is used. The writer does not 
remember to have seen pointed out, however, the 
great amplification which can be obtained by— 
(1) using critical retroaction on the receiver, to- 
gether with (2) exceedingly exact tuning. The 
adjustment is admittedly critical, but the result 
is somewhat surprising when one tries it for the 
first time. Call S the distant station, A the receiver 
and B the separate heterodyne. The procedure 
is as follows :— 

Tune A as exactly as possible to S when non- 
oscillating. Couple B loosely to A and adjust 
B's frequency until the beat note of S and B 
gives & convenient pitch. Now slowly increase 
the retroaction of A until oscillation just. begins. 
Has the beat note of À and B the same pitch as 
that previously heard between S and B? If 
not, adjust the tuning of À until the pitches of 
these two beat notes are identically the sume. 
This is done by repeatedly (1) stopping A's 
oscillation, (2) re-tuning, and (3) starting oscilla- 
tion again, until no difference in pitch can be 
noticed. A best value of coupling between A 
and B will also be found. Now set the retro- 
action of A so that oscillation is just about to 
commence, when it will be found that the signals 
are greatly amplified. Also the tuning of A 
is now far more exact than could be obtained by 
setting at the “silent point ° (which latter is a 
very blunt point for long wave stations). 

The writer tried this method on the occasion of 


Th advantage of using a separate heterodyne 


the opening of the Long Island Station of the 


Radio Corporation of America and found that with 


one detector and 3 LF amplifiers the signals could 
be read anywhere in the house. 

Annapolis signals may, by this dodge, be brought 
out loudly from other jamming stations. It would 
be interesting to hear if others have noted the effect. 
It requires exceedingly close adjustment to get 
the best result. 


D. P. Storage Batteries. 

The D. P. Storage Battery Co., Ltd., have sent 
us a booklet entitled ‘* Storage Battery Working.” 
which they state they will be pleased to send to 
anyone who is in charge of batteries of their manu- 


facture. The little booklet gives the fullest 
instructions in the care and maintenance of 
accumulators. 


** Quest.” 

It is understood that the call letters used bv the 
Quest are GSZV. An enquiry for this information 
appeared in these columns recently. 


Lectures on Wireless Telegraphy. 

At the East London College (University of Lon- 
don), Mile End Road, E.1, à series of eight lectures 
are to be given on Tuesday evenings during February 
and March, at 6 p.m., by Professor W. H. Eccles, 
D.Sc.. F.R.S., and by C. F. Elwell, M.I.E.E.. 
Fellow I.R.E. Professor W. H. Eccles will deal 
with the subject ''The Three-Electrode Valve 
as a Generator of Electrical Oscillations " in five 
lectures beginning on Tuesday, February 7th, 
and continuing on the four following Tuesdays, 
i.e., l4th, 21st, 28th and March 7th. Mr. C. F. 
Elwell will then give three lectures on the ** Poulsen 
Are Converter " on March 14th, 21st and 28th. 

A syllabus will be sent on application to the 
College. The fee for the Course is two guineas. 
Students attending University Courses at Colleges 
and Institutions of the University, 10s. 6d. 
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NOT E.—U nder this heading the Editor will be pleased to give publication to reports of the meetings of Wircless 


Clubs and Societies. 


Such reports should be submitted without covering letter in the exact form in which they 


are to appear and as concise aa possible, the Editor reserving the right to edit and curtail the re ports if necessary. 
The Editor will be pleased to consider for publication papers of unusual or special interest 


read before Societies. 


The City and Guilds Wireless Society.* 

A meeting was held on October 20th, the Presi- 
dent. Professor E. Mallett, being in the chair. 
Mr. H. W. Baker delivered the first part of his 
lecture on the ‘ Elements of Wireless Telegraphy,”’ 
commencing from first principles and leading up 
to the theory of spark transmission. The paper 
was well illustrated bv apparatus and slides, 
the latter lent by the Marconi Scientific Instrument 
Company. A good discussion followed, after 
which the meeting adjourned. 

At the meeting on November 3rd, Mr. Baker 
concluded his lecture with the theory of crystal 
reception; : he showed us a further selection 
of interesting lantern slides, finally winding up 
with a demonstration of transmission and reception 
from one room to another. 

On November l7th. Captain W. R. H. Tingey 
gave us a delightful demonstration of reception 
of telephony and telegraphy. 

Telephony was sent from his station at Hammer- 
amith and was received with remarkable clearness. 
The demonstration was not only most interesting 
and clever, but very instructive, and many useful 
"tips" were learnt by the 70 persons present. 
Many questions were asked and knotty problems 
discussed and solved, after which a hearty vote 
of thanks ended the evening. 

The Society has now erected an aerial of its 
own, and is busy collecting apparatus, which will 
be installed at the Imperial College Union. 

Hon. Secretary, Mr. L. G. Bolton, City and Guilds 
Engineering ‘College, South Kensington. 


Burton-on-Trent Wireless Club.* 

Mr. J. L. Berry. F.R.M.8., lectured on '' Side- 
lights on Science " at a meeting of the Club held 
on December 30th. when Mr. L. G. À. Sims presided 
over a good attendance. 

In describing various instruments of precision, 
Mr. Berry explained the principle of the micro 
balance, whereby Sir Wm. Ramsay was able to 
determine the atomic weights of the radio-active 
elements. He stated that it was necessary for 
such a balance to be extremely accurate, because 
of the very minute quantities of the elements 
available, and their prohibitive cost. Mr. Berry 
described = Professor Boys’ radio-micrometer an 
exceedingly delicate instrument capable of detect- 
ing the heat emitted by a candle flame at a 
distance of 33 miles. 

He then gave a very interesting explanation of the 
electro-Cardiograph. an  instrunent whose ele- 
mentary principle lay in the discoveries of Galvani 
and Volta early in the 18th century. 

Mr. Berry also gave a demonstration of how 
the Sphygmomanometer ir used to measure the 
pressure of blood in the human artery, and how, 
by its aid, the actual work of the heart may be 
expressed mathematically. He conjectured that 


An Asterisk denotes affiliation with the Wireless Society of London. 


in the near future it would be possible that electro- 
Cardiograms might be sent by wireless from distant 
places for the criticism of a specialist say, in London, 
and his diagnosis. 

Mr. Berry then  discoursed on ultra-violet 
rays, and in conclusion, stated that in the 
discussion of ‘“‘ Sidelights on Science" he felt 
sure it would be realised that how great and im- 
portant was the application of science to everyday 
life. 

An interesting discussion followed, and the 
meeting was brought to a close with the customary 
vote of thanks, proposed by Mr. F. V. A. Smith, 
and seconded by Mr. W. C. Smith. 

Mr. F. V. A. Smith called attention to the fact 
that wireless telephony was now being transmitted 
nightly at 9 o'clock from Mr. Selby’s station 
(2KU |, at 1,000 metres, and he said that if any of 
the local experimenters were not receiving they 
should get into touch with Mr. Selby, with a view 
to discovering defects in their apparatus. 


At the next meeting of the Club Mr. C Randle 
will give an interesting lecture, the subject of 
which will be announced later. 


North Middlesex Wireless Club.* 


Hon. Secretary, Mr. E. M Savage, '* Nithsdale,” 
Everslev Park Road, Winchmore Hill, N.21. 

The Club he!d its 82nd meet ng on Wednesday, 
January llth, at the headquarters. After the 
minutes had been read, and certain announcements 
made by the Secretary, the Chairman called 
on Mr. Geo. Evans to give his lecture on ** Workshop 
Practice." 

Mr. Evans said that he thought a better title 
for his talk, which he refused to call a lecture, 
would be '* Instrument Making on a Kitchen Table." 
Mr. Evans is a practical instrument maker, and 
as such is acquainted with modern methods of 
mass production, and throughout his talk he con- 
trasted the methods used in factories with those 
which could be used by the amateur working at 
home. The most important point to bear in 
mind, said Mr. Evans, was thoroughness. Even 
if it was only a small article of quite a simple 
nature, make a sketch of it before starting work. 
He also told his audience not to think that a lot 
of elaborate tools were required in order to turn 
out good work. If the simple tools were used 
to the best advantage any amateur could turn 
out work of which he could be proud For instance, 
in working ebonite, a morse drill was not necessary ; 
an ordinary French nail could be made into an 
excellent drill, and the lecturer showed how to 
do this. He instanced that the old fashioned 
instrument makers turned out the most excellent 
work with the most simple tools; three.jaw 
chucks were unknown to them, they used. box- 
wood chucks. 
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Mr. Evans showed how to mark out work with 
a pair of dividers. taking as an example a ten-point 
switch. After marking it out on the back, so as 
not to spoil the face of the ebonite base, he showed 
how to use a template to ensure accuracy in drilling. 
He then explained how to finish the surface, 
but as this was a long process, time would not allow 
of & complete demonstration. "Throughout his 
talk, Mr. Evans gave a number of hints and tips 
such as the correct way to tear emery paper, 
how to put it round a file, how to fix the base to 
the table when working it, and many others. 

It was clear that the members will look forward 
to Mr. Evans's next talk on * Kitchen Table 
Instrument Making," when they hope to learn 
some more. <A vote of thanks proposed by the 
President was carried with enthusiasm. 


The Cardiff & South Wales Wireless Society.* 

Hon. Secretary, Mr. P. O. Sullivan, 16, Adams- 
down Square, Cardiff. 

A General Meeting was held at headquarters, 
The Wireless College, St. Mary Street, Cardiff, on 
Thursday, November 24th, 1921. Captain W. 
Harwood Moon occupied the chair. The minutes 
of the last meeting were read and adopted. The 
Chairman then invited all present to adjourn to 
the Instrument Room, where an exhibition of 
apparatus was to be held. At this stage, the 
Secretary took the chair. Messrs. H. C. Linck, 
A. Lawrence, W. E. Groves, J. G. Proger, and Capt. 
W. Harwood Moon all contributed to a very inter- 
esting and instructive evening. A hearty vote of 
thanks having been accorded to the exhibitors, 
Mr. N. M. Drysdale treated the audience to a 
sensational and awe-inspiring demonstration of 
high-frequency phenomena, passing hundreds of 
thousands of volts through his person. 

At the meeting on December 8th, 1921, the 
Chairman, Mr. N. M. Drysdale, called upon Mr. 
H. F. A. Sanderson, who, in a very able manner, 
dealt with the subject, “ Description of a Home- 
made Receiver, using 1-4 valves." The lecturer 
commenced by «describing the particular aerial 
used at his station, pointing out the advantages 
and disadvantages of various materials employed 
in the erection of an aerial—his experience having 
proved that enamelled wire is much more efticient 
than the ordinary bare wire used most frequently 
by amateurs. The lead-in and " earth " were next 
dealt with, after which the construction of the set 
was fully explained. With the aid of & diagram 
on the blackboard, Mr. Sanderson described the 
wiring of the set, and the function of the various 
switches employed, when only one or all the valves 
are used. At this stage many questions were 
asked, and very clearly answered. The lecturer 
then demonstrated the set under working con- 
ditions, A great deal of interference was caused 
bv the working of an electrical sign next door to 
headquarters, the noise set up being almost 
deafening. Mr. N. M. Drysdale carried out many 
experiments in the hope of neutralising the inductive 
effect of the sign. At this stage the sign ceased 
operating and Mr. Sanderson was able to proceed 
with the demonstration. He picked up the Dutch 
Concert, and with the aid of a ‘ Weston Loud 
Speaker,” music and speech was clearly audible 
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to everyone present. .À most hearty vote oi 


thanks was unanimously accorded to Mr. Sanderson. 


At the meeting held at headquarters on Thursday, 
December 22nd, 1921, Mr. N. M. Drysdale delivered 
a lecture entitled, ‘‘ Elementary Principles of the 
Thermionic Valve." As certain features of the 
thermionic valve are also found in the old crystal 
rectifiers, the lecturer first dealt with early types 
of receiving apparatus. He showed how the famous 
Marconi Coherer set was evolved and then gradually 
developed the subject until the crystal set was 
clearly understood by all, Types of waves, proper- 
ties of crystals, curves, all were ably explained. 

The action of the valve was dealt with ; how the 
heated filament gave off negative electrons and 
what the electron consisted of ; the function of the 
grid, how it behaved when charged with an ether 
wave, and its effect on the plate circuit. The action 
of the grid condenser and leak followed and then a 
typical circuit was drawn on the blackboard and 
explained clearly. As the hour was by this time 
late, the lecturer had to cut short his discourse and 
the members showed their appreciation of Mr. 
Drysdale's capable method of treating the subject 
by expressing the hope that he would continue the 
subject when convenient. Before leaving we were 
privileged to listen on a De Forest amplifier set, 
which was remarkably silent in action and gave 
excellent signals. 

Will all members and friends willing to assist by 
giving lectures, demonstrations, etc., please com- 
municate with the Hon. Secretary. 


Croydon Wireless and Physical Society. * 

A meeting of the Croydon Wireless and Physical 
Society was held at the Central Polytechnic, 
Scarbrook Hill, Croydon, on Saturday, January 
7th, 1922. 

Mr. F. G. Reynolds was called upon to deliver his 
lecture on ** Colour Experiments with Polarised 
Light." To illustrate his lecture, Mr. Reynolds 
showed a great number of slides of his own con- 
struction, the colour effects of which, when showed 
on the screen, were very attractive. At the con- 
clusion, the Chairman moved a very hearty vote oi 
thanks to Mr. Reynolds which was accorded by the 
audience. The vote of thanks and appreciation 


- was carried unanimously. 


Arrangements are being made for the Society to 
pay a visit to The Croydon Aerodrome Wireless 
Station. Particulars will be announced later. 

The Hon. Treasurer will be glad to receive 
subscriptions for the year 1922. 

Hon. Secretary, Mr. B. Clapp, 
Brighton Road, Purley. 

Wireless and Experimental Association.* 

The meeting of the Association on Wednesday 
January 4th, was mainly occupied in the consider- 
ation of Messrs. Marconi’s circular letter re 
* Polaris " apparatus. 

A meeting was held at the Central Hall. Peckham, 
on Wednesday, January llth, when the Society had 
the pleasure of hearing their member, Mr. A. E. 
Greenslade, relate how he received the American 
Amateur Wireless Signals across the Atlantic in the 
recent tests. He was spurred on to his ultimately 
successful exertions by an article which appeared 
in an American journal, after the failure of last year, 


Meadrnoor, 


698 


WIRELESS CLUB REPORTS 


and which stated with true American self-restraint 
and modesty the belief that it would not be till a 
" good American amateur " brought his gear over 
here that the signals would be received and backed 
his opinion by staking his ‘‘new spring hat." There 
is no record whether the aforesaid hat is a tin one, 
but at any rate it is forfeit to Mr. Greenslade. 
The good American amateur who came over for 
the purpose, Mr. Godley, got what he came for, 
but he went to bare and bonnie Scotland to get it and 
upon the sloping shores of Ardrossan, with a 
directive 850 feet of aerial pointing to the heart 
of America, he got his heart’s desire, and went 
to bed every morning with the consciousness of 
having a good log. Mr. Greenslade, with our 
English standard 140 feet of aerial pointing N.N.W. 
S.S.E., got the signals, closed down his station, 
arrived home at 6 a.m., ready to begin his usual 
day's work at 9 a.m., and he kept it up for ten 
days, December 7th to 14th. Is it any wonder 
that one of the entries in his log reads, *' close down 
for the night, feeling queer." 

At 3 a.m. on December llth, however, he had 
his reward. 1 BCG called up England with his 
more or less kilowatt and called GODLEY. The 
derided British apparatus had been equal to the 
occasion without the fortuitous aid of another 700 
feet of aerial ; and in London, where Mr. Greenslade 
picks up his living, he picked up the signals so 
many of us fain would have read. From 3 a.m. to 
5 a.m. he continued to get the signals, fading away 
occasionally and more often being jammed out of 
existence by powerful commercial stations. Five 
closely-typed pages of his log testify to the receipt 
of the messages and the din through which he had 
to work. The next night also he got messages but 
the jamming became so bad that on this occasiqn 
he had to give up much earlier. For two hours 
our members listened spellbound to the racy 
discourse, making light of troubles in the joy of 
achievement, and if we didn’t get the Americans 
ourselves, it was the next best thing that a 
Britisher did and that that Britisher was one of 
our own members. i 

A hearty vote of congratulation and thanks was 
moved by the Chairman and seconded by the 
Secretary and carried with acclamation, and Mr. 
Greenslade modestly and suitably replied. 

Further correspondence with Messrs. Marconi 
referring to their recent * Polaris" circular was 
read, and seven new members were enrolled. 


Bradford Wireless Society.* 

Hon. Secretary, Mr. J. Bever, 85, Emm Lane, 
Bradford. 

A meeting was held in the Club Room at 7-45 
p.n. on January 13th, with Mr. W. C. Ramshaw 
in the chair. The minutes of the previous meeting 
were read and passed as correct, following which 
four new members were elected. 

Mr. Ramshaw then vacated the chair. which was 
taken by Mr. A. Bever, who called upon Mr. 
Ramshaw to open the debate on ** Low Frequency 
v. High Frequency Amplification” This debate 
was very keenly followed by those present. Mr 
Ramshaw explained the advantages and = disad- 
vantages of the low-frequency method, and the 
high-frequency was championed by Mr. J. Bever, 


in a very able manner. Mr. Liardet, who followed» 
took the middle course and championed the 
judicious use of both types of amplification, and 
most of those present took this view. At the con- 
clusion of the debate, a hearty vote of thanks was 
passed to the various gentlemen concerned. The 
meeting was then declared open to general discussion. 


Dartford and District Wireless Society.* 
The members of the above Society held their 
usual meeting on Friday, January 13th, 1922, at 
Dartford Grammar School, Mr. J. R. Smith, 
A.M.I.E.E., Vice-President, in the chair. 

The minutes of the previous meeting were read 
and confirmed and the Hon. Secretary read a letter 
received from the Marconi Co., appertaining to the 
use of the “ Polaris " receiving sets. 

After discussing various business items, the Vice- 
President called on Mr. W. L. McPherson, B.Sc., 
of the Woolwich Radio Society, to present his paper 
on '' Continuous Wave Systems." 

Mr. W. L. McPherson, B Sc., had very kindly 
come over in response to & request by the Hon. 
Secretary to the Woolwich Radio Club, and we 
were very pleased to welcome a few members of 
that Society, including their Hon. Secretary, Mr. 
South. 

The lecture dealt very exclusively with the 
various systems of transmitting C.W., each system 
being very lucidly explained. A few remarks were 
also given with regard to reception. 

A hearty vote of thanks was proposed to Mr. 
McPherson, B.Sc., by the Vice-President, seconded 
by the Hon. Secretary, who remarked on the 
members' appreciation of the Woolwich Radio 
Society's paternal interest. 

Hon Secretary and Treasurer, Mr. E. C. Deavin, 
84, Hawley Road, Wilmington, Dartford. 


The Leeds and District Amateur Wireless 
Society.* 

Hon. Secretary, Mr. D. E. Pettigrew, 37, Mex- 
borough Avenue, Chapletown Road, Leeds. 

A General Meeting of the Society was held on 
January 13th, at 7 p.m., at the headquarters (Leeds 
University). Mr. J. O'Donohoe officiated at the 
buzzer class held for junior members until 8 p.m., 
when Mr. G. P. Kendall, B.Sc. (Vice-President), 
took the chair. The Chairman called upon Mr. 
A. M. Bage (Vice-President) to deliver his paper 
on ''The Turner Trigger Relay and Recording 
Apparatus." The Society had looked forward to 
this lecture with pleasant anticipation and Mr. 
Bage had a large and eager audience. The lecturer 
briefly outlined the work that had been done with 
Turner valve relays, and then very thoroughly 
expounded on the theory of the action of the valve 
relay, putting forward some of his own ideas, 
which, as the discussion afterwards showed, were 
very feasible suggestions. Mr. Bage described the 
essential difference between polarised) and un- 
polarised magnetic relays, and illustrated bv means 
of very clear diagrams how the magnetic or P.O. 
relay controlled the oscillations in the Turner valve 
relay circuits. He explained the necessity of an 
" uprighting"" magnetic relay, after the action of 
the P.O. relay had been described, and went on to 
describe the printer, Meanwhile specimen tape 
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records, printed with the apparatus described, were 
passed round amongst the audience, and were 
examined with great interest. Mr. Bage concluded 
his paper, after treating many practical points 
concerning the apparatus he had on view, and con- 
vinced the meeting that plenty of use can be made 
of old alarm clocks and snuff boxes by any amateur 
mechanically inclined. Mr. Bage's outfit was 
almost entirely home-made—-to quote from the 
paper, '' out of various junk." The Chairman then 
declared the discussion on the lecture open. This 
was heartily joined into by many of the members 
present, and led up to some very interesting points 
in value theory. The discussion gradually ap- 
proached an argument and eventually Mr. Bage 
proved to the meeting that theory was not every- 
thing. His apparatus worked, and worked very 
well ! 

A hearty vote of thanks was accorded to Mr. 
Bage, &nd the proceedings officially came to an end. 
However, the audience had been so worked-up that 
it took some time to persuade those present that 
there would not be “an all-night sitting.” 

All particulars regarding the Society may be had 
from the Hon. Secretary. The annual subscription 
is five shillings, and meetings are held bi-monthly. 


Manchester Wireless Society.* 

On Thursday. December 29th, Mr. J. McKernan 
(Chairman) delivered a lecture on ‘Selenium 
Cells, their Construction, Care and Application." 

The chair was taken by Mr. T. Maguire, Vice- 
Chairman of the Society, at 8 p.m. After expressing 
satisfaction at the attendance of the meeting. 
Mr. Maguire called upon the lecturer to proceed 
with his subject. 

Mr. McKernan opened his discourse by announc- 
ing the fact that in many ways Selenium was 
closely allied to several crystals, mentioning 
Carborundum as a case in point. The reason for 
this was that. in the case of a crystal, a change of 
resistance was brought about by the passage of 
a high frequency current. In the case of Selenium, 
& similar function was performed by the means 
of light rays. The discovery of Selenium was made 
by a Swede in 1817, and was extracted from the 
residual mixture, or mud, at the bottom of the 
leaden mugs used in the manufacture of sulphuric 
acid. It has also been found in various ores, 
and in isolated cases pure Selenium has been 
discovered in the earth. There are three kinds, 
namely, amorphous, vitreous and metallic. The 
first kind is of a brick red colour and is soluble 
in sulphuric acid : the S.G. is 4-26, and at a temper- 
ature between 80 to 100 C. is an insulator. The 
vitreous kind is obtained by heating the amorphous 
Selenium to a temperature of 200 C. and then 
cooling off very quickly. By this process the S.G. 
is increased two points (1-28) and presents a bright 
shiny surface. The metallic formation is brought 
about by heating the vitreous substance to a temper- 
ature of 210 C.. and then allowing it to cool off 
gradually to 150 degrees C. It has now changed 
from & red to a black colour, and possesses the 
same characteristics as metal, though of a very 
high resistance. The S.G. of this is now 7-7, and 
is the kind that is used in the making up of Selenium 
Cells. It is sokl at the rate of 3s. 6d. per oz. 
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To make a cell the following procedure is recom- 
mended. Obtain a piece of mica about 2 inches 
by 14 inches and wind it with two helices of bare 
copper wire 28 S.W.G. The coils should be spaced 
about 1.32nd apart. The Selenium, which is 
supplied in the form of a stick or pencil, should 
then be heated over a bunsen to a temperature of 
about 160 degrees C., at which point it is sufficiently 
pliable to admit of it being smeared over the 
helix. It should be spread out in as thin a layer 
as possible in view of the fact that light will only 
penetrate to a depth of 1.5.000th part of an inch. 
therefore, a thick layer is simply a waste of metal. 
When the interstices between the turns have been 
filled in, the temperature should be steadily in- 
creased to 217 degrees, during which time the 
Selenium changes from a dull grevish colour to a 
black. Upon reaching 217 degrees the temperature 
should be gradually reduced to 200 degrees at 
which point it should be kept for about two or 
three hours. After allowing the substance to 
cool off naturally, the cell should be tested for 
resistance, the optium ratio being about 10 to I 
for this type of cel], that is, the * dark " resistance 
should be ten times that of the "light." (A 
special type of Selenium Cell, the “ Fritz," has been 
known to possess a ratio of 337 to 1, which is an 
exceedingly high efficiency.) Using one end ot 
each helix for connecting, the cell is now ready 
for use, and should not be allowed to remain 
uncovered in a strong light, and should be kept in 
a cool place. Regarding the uses to which Selenium 
can be applied. the chief are in connection with the 
following :-——1. Photometry: 2. Control of light 
buoys: 3. Burglar alarms: 4. Registering the 
intensity of sun and starlight: 5. Amusement 
purposes, such as mechanical dolls, motor cars 
and other models. a very good specimen being that 
“ Electric Dog." used by the Americans. It is 
also possible that they may be used for generating 
current, inasmuch, that a Selenium Cell, connected 
in series with a galvanometer, without any local 
battery. has been known to cause a deflection 
on being subjected to strong rays of light, thus 
proving that electricity is generated by the change 
of resistance or temperature. Therein lies the 
secret of the so-called ‘‘Solar energy!” By 
exposing & large number of these cells to a strong 
light simultaneously, it may be possible to store 
the energy. thus released, into some kind of storage 
battery. This and other numerous experiments 
could be carried out with a view to finding the 
possibilities of this, as yet, little known or used. 
instrument. Another peculiarity is that. if a 
coloured screen is placed before the cell. it will 
not register any appreciable change unless a light 
of a similar colour to the screen is used. that is, 
iu order to work a cell screened by a sheet of red 
glass, a red beam of light must be thrown upon it. 
Still another peculiarity lies in the fact that when 
using the cells in conjunction with a relay, the 
latter is practically unworkable, if bichrornate 
cells are used, a little better if Leclanche cells are 
used, and optimum if ordinary cells are used. 
These and other phenomena require research, 
and it is up to the amateur to try a few experiments 
in order to further the interests of science. 


100 


WIRELESS CLUB REPORTS 


This concluded Mr. MeKernan’s lecture after 
which he invited questions, and quite a lively 
discussion. followed testifying to the interest 
which he had aroused among his audience. 

In proposing a hearty vote of thanks Mr. Maguire 
hoped that some of the members would try a few 
experiments with Selenium so that they could 
give their experiences before the Society at some 
future date. 

Mr. Evans seconded the proposal and admitted 
that he was tempted to drop wireless for a time 
and plunge into the mysteries of Selenium.  Cer- 
tainly he would attempt the construction of at 
least one cell on the lines drawn up by Mr. 
Mc Kernan. 

The members immediately showed their appre- 
ciation of the interesting lecture by generous 
applause, after which the meeting was closed. 


A whist drive and dance was held in the 
Marble Hall, Albion Hotel, on Saturday, January 
2lst. Several of the items included dance music 
by Wireless Telephone. Hon. Secretary, Mr. Y. W. 
P. Evans, 7, Clitheroe Road, Longsight, Manchester. 


Liverpooi Wireless Association. 


The Annual Meeting of the above Society was 
held at the Royal Institution, Colquit Street, at 
8 p.m., January llth, 1922. 

After the adoption of the accounts which showed 
the satisfactory balance of £18 the meeting pro- 
ceeded to the election of officers for the ensuing 
year. 

Professor Marchant was re-elected President, 
with Dr. Richardson as Vice-President. Mr. 
James K. Wilkie was elected Secretary in place 
of Mr. J. Coulton, whose resignation was accepted 
with great regret on the part of all the members. 

Mr. Wainwright was re-elected Treasurer. 

The meeting then adjourned for an hour on 
the invitation of the President of the Liverpool 
Engineering Society through Mr. Marchant to hear 
Commander Slee of the Marconi Company lecture 
on the Marconi Distress Calling Device which was 
accompanied by practical demonstrations such as 
working the alarm bell when two stations were 
working in close proximity to the calling station. 
This lecture and demonstration was much appre- 
ciated by the members. 

After the adjournment the Wireless Association 
had a discussion as to the desirability of making 
the Society more popular and better known to 
the members in the district of whom there are a 
large number. It was decided therefore to appeal 
to all amateurs, whether members of the Society 
or not, to come and hold an open meeting at the 
Roval Institution on Wednesday, February 8th, 


at which it is the earnest hope of the Committee . 


that every amateur in the district will endeavour 
to attend and if possible express his views so that 
the Society may be in a position to know what 
is required of it and be representative in every 
respect. 

The following gentlemen were nominated and 
duly elected members of the Committee :-— 

Mr. N. B. B. Hyde, Mr. S. A. Keary. Mr. E. B. 
Grndwel, Mr. J. Coulton, Mr. W. Balmer, Mr. 
E. G. Bush, Mr. J. M. Lamb. 


Mr. Hyde was elected Engineer and Technical 
Adviser. 

We now wish to make the Society a real live 
thing in Liverpool, and cannot emphasise too 
strongly the need of every amateur showing his 
interest in this respect and turning up and giving 
us his support and his views on how to be successful. 

If possible the Hon. Secretary would appreciate 
a note to say that vou are attending and especially 
if you wish to speak so as to arrunge a suitable 
order for all speakers. 

All communications should be sent to the Hon. 
Secretary, Mr. James K. Wilkie, Avondale, Knows- 
ley Road, Cressington Park, Liverpool. 


The Hartlepools and District Wireless Society. 


Hon. Secretary, Mr. R. L. Howey, 33, Grange 
Road, West Hartlepool. 

Tha above Society has been gaining in interest 
and increasing in membership during the last few 
weeks. Captain Perry, one of the members, has 
kindly given the Society the use of a splendid room 
at 11, Church Street. We also have full permission 
to use Captain Perry's aerial. 

There was a good attendance at the first meeting 
in the New Year, which was held on January 10th, 
Mr. Morris in the chair. After the minutes of the 
previous meeting had been read and confirmed, the 
Chairman called upon Mr. Alton to read his paper 
on ' Accumulators." This proved to be a very 
interesting paper, and after several questions had 
been asked and answered, a hearty vote of thanks 
was passed to Mr. Alton. 

The Society's library has been formed, and Mr. 
Wylam, the librarian, will be pleased if members 
can give or loan books on wireless or electricity in 
general. 

The Society meets every Tuesday at 7.30 p.m., 
the first half-hour being devoted to the all-important 
buzzer practice. 

The business meetings are held on the first 
Tuesday in the month. 

The Secretary will be pleased to furnish full 
particulars to any gentlemen interested in the 
Society. 


Cambridge and District Wireless Society.* 


The New Year's session opened with a joint 
meeting of the Cambridge Photographic Club and 
the Cambridge Wireless Society, in the lecture 
room of the former Club, Ram Yard, Cambridge, 
on Tuesday evening, January 10th, when there was 
a very large attendance. 

Mr. Winship, who presided, briefly introduced 
Mr. W. S. Farren, Chairman of the Wireless 
Societ y, and the latter proceeded to give an outline 
of the progress of wireless telegraphy. He ex- 
plained the details of the apparatus in use previous 
to the war and showed the developments that had 
taken place during and since the war, one of the 
chief developments being the invention of the 
thermiome valve, which was largely due to the 
research work of Professor Sir J. J. Thompson 
(Master of Trinity College, Cambridge) and Professor 
J. A. Fleming. Mr. Farren then showed a series 
of lantern slides, illustrating various tv pes of wireless 
installations, ranging from those of amateur 
members of the Cambridge Wireless Society, to tho 
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very large commercial stations in various countries 
of the world. The members of the Wireless Society 
exhibited many pieces of apparatus for the purposes 
of the demonstration, and the uses of the various 
instruments were fully explained by the lecturer. 
A set had been previously arranged, comprising 
a three-valve H.F. amplifier, Brown relay and loud 
speaker, and signals from various continental 
stations were heard by everyone present. Arrange- 
ments had been made, through the kindness of 
Mr. Crampton, of the Wireless Society of London, 
with Mr. Burnham, also of that Society, to transmit 
telephony during the evening, gramophone selec- 
tions being received quite distinctly on the head 
telephones. Mr. Crampton, who was present, 
connected up a Mark IIT amplifier and the telephony 
from Mr. Burnham was received on this set. Special 
mention is due to Mr. Farren for the great amount 
of work he did in regard to the assembling of the 
apparatus, and it was chiefly due to his efforts that 
a successful evening was enjoyed by so many. A 
hearty vote of thanks to Mr. Farren, Mr: Crampton, 
Mr. Burnham and members of the Wireless Society, 
was proposed by Mr. F. J. Strakley, F.C.S., and 
carried with acclamation. 

The next meeting will be held in the Club Room, 
Ram Yard, when a lecture by Mr. T. W. Wormell, 
M.A., will be given, the subject being, ''The 
Chemistry of Cells.” 


All communications should be addressed to the ` 


Hon. Secretary. Mr. J. J. Butterfield, 107, King 
Street, Cambridge. 


The Kensington Wireless Society. 


Hon. Secretary, Mr. W. J. Henderson, 2, Holly- 
wood Road, S.W.10. 

The First Annual General Meeting was held at 
2, Penywern Road, Earl's Court, on January 5th, 
at 8.30 p.m. 

The balance sheet for 1921, showing a satisfactory 
amount in hand, was approved, and the election 
of officers for the ensuing year resulted as follows :— 

President, Capt. H. de A. Donisthorpe: Chair- 
man, Dr. A. Gordon Wilson; Hon. Secretary and 
Treasurer, Mr. W. J. Henderson: Committee, 
Messrs. M. Child, A. S. Hawthorne, J. Murchie 
and J. H. Reeves. 

It was decided that meetings should in future be 
held on the first Thursday in the month, and that 
the annual subscription be reduced to 10s. 6d. for 
ordinary members and 3s. for student members. 

An attractive programme is being arranged for 
this year, commenciny with a lantern lecture by 
Capt. Donisthorpe, and including several “outings,” 
whilst other interesting lectures and demonstrations 
have been promised. 

New inembers will be welcomed, and all enquiries 
will be gladly answered by the Hon. Secretary. 


Redhill and District Y.M.C.A. Wireless Society. 


A meeting of the above Society was held on the 
4thinst., when Mr. A. P. Fletcher gave an interesting 
lecture on the *' Principles of Wireless Telegraphy," 
which was greatly appreciated by those present. 
After this he gave a description of a receiving set 
which he thought would be suitable for Club use. 
It was decided to apply at once for permission to 
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instal receiving apparatus at the Y. M.C.A. When 
this is granted, a set will be put into operation for 
the use of members. This will greatly add to the 
interest of the proceedings. Four new members 
were elected. 

An interesting meeting took place at the 
Y.M.C.A. on Wednesday, Lith, when Mr. J. S. B. 
Clarke gave a lecture on '* Elementary Electricity 
and Magnetism." The lecturer dealt with the 
subject by explaining the electron theory and with 
the aid of diagrams succeeded in making clear the 
various phenomena, after which questions were 
invited and answered. A Sub-Committee was 
appointed to deal with the erection of an aerial 
and receiving apparatus. 

There are still à number of amateurs in this 
district who have not yet come forward. The 
advantages of so doing are obvious. 

I should like to point out that any person of 
either sex, whether having previous knowledge of 
the subject or not, providing they are interested, 
are eligible for membership. Full particulars may 
be obtained from the Hon. Secretary, Mr. F. Howell, 
111, Station Road, Redhill, Surrey. 


The Lowestoft and District Wireless Society. 


On November Ist, an interesting lecture was 
given by Mr. H. C. Trent, on *'* Valves," the lecturer 
illustrating his subject with numerous diagrams. 
ete., on the blackboard. A very instructive and 
interesting evening was concluded with a vote of 
thanks from the Chairman. 


A good muster of members assembled on Saturday 
afternoon. November 19th, to erect a new mast 
and aerial and to carry out various work in con- 
nection with the club room. 


On November 22nd, Mr. B. G. Searle, being in 
charge of experiments, a three-valve L.F. receiver 
was set up, with indoor aerial, in an adjoining 
building, and another in the club room, to 
demonstrate to what extent radiation affects 
another set in the vicinity; after various expen- 
ments had been carried out, a microphone 
was included in one set for transmission of speech, 
but the time being short, further experiments in 
this connection could not be carried out. 

On December 6th, a lecture and demonstration 
on ‘Soldering and Joining Metals." was given by 
Mr. L. Burcham. The first part of the evening 
was taken up by a sale of surplus gear of members’ 
installing new gear. 

On December 20th, Mr. H. C. Trent gave another 
highiy interesting evening on “ The Valve as an 
Amplifier of Small Noises.” A carbon pencil 
microphone being connected to A and E of a con- 
verted Mark III to a two-valve set, and watches 
of various makes being placed on the table close 
to the microphone, the ticking of the watches, in 
some cases inaudible, became loud enough for all 
present to hear through a loud speaker. The 
evening concluded with members listening to the 
Dutch Concert— PCGG. 

Full particulars can be had of the Society to all 
interested from the Hon. Secretary. Mr. L. Bur- 
cham. “ Gouzeacourt," Chestnut Avenue, Oulton 
Broad. 
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Loughborough College Wireless Society. 

Further to the report of the above Society on 
page 550 of The Wireless World dated November 
26th, 1921, it is desired to state that in the report 
* the College transmitters to work on 1,000 metres 
wavelength for communication purposes," etc., 
this should read: ‘‘the College transmitters to 
work on a wavelength of 1,000 metres for erperi- 
mental communication purposes," etc. 

This correction also applies in the case of the 
portable transmitters. 

The College Wireless Society are using the appa- 
ratus for carrying out experiments on behalf 
and under the control of the College authorities 
as per the conditions of the permit. 


Sheffield and District Wireless Society.* 


Hon. Secretary, Mr. L. H. Crowther, A.M.I. E.E., 
156, Meadow Head, Norton Woodseats, Sheffield. 

On January 6th, our Annual Exhibition and Sale 
of Wireless Apparatus was held at the Department 
of Applied Science, George Square, Sheftield. 

In addition to apparatus made and exhibited 
by members of the Society, our energetic Secretary, 
Mr. L. H. Crowther, arranged for a supply of appa- 
ratus and stores from Messrs. L. McMichael and 
H. W. Sullivan, London. 

The good work of the members was so much 
appreciated that practically all of their exhibits 
were quickly sold at good prices. 

The apparatus of Messrs. McMichael and Sullivan 
roused considerable interest and afforded members 
& valuable opportunity of examining the actual 
apparatus so extensively advertised in The Wireless 
World. This method of enabling provincial wireless 
experimenters an opportunity of seeing the best 
types of apparatus is highly appreciated. In this 
case & considerable number of purchases were made, 
and it is expected many more will follow. 

On January 13th, the presidential address was 
given by Mr. E. H. Crapper, M.Eng., M.I.E.E., 
the subject being ‘“‘ Wireless Engineering” or 
“ Radio Communication." He referred briefly 
to the electrical discoveries of Oersted, Faraday, 
Maxwell, Hertz and Marconi, showing that there 
was a rapid decrease in the time between each 
great achievement varving from 100 vears to five 
years, and that this would probably still further 
decrease. 

A brief survey was made of the development 
of Radio communication. The wonders of the 
thermionic valve, which can be used for trans- 
mitting. receiving, rectifving and amplifying 
wireless signals, made us hopeful that we were 
on the eve of still greater discoveries. 

Lantern slides were used to show the lay out 
of the great American Radio Station at New York 
which within a compass of 10 square miles is to 
have 12 stations communicating direct with every 
continent in the world. 


Wimbledon and District Wireless Society. 

A meeting of the above Society was held on 
January 14th, 1922, at the Wimbledon Technical 
Institute, under the Chairmanship of Mr. H. Nutton, 
A.M.I.E. E., when Mr. R. J. Hibberd, of Grayswood 
School. Haslemere, Surrey, read & paper entitled, 
“The Educational Value of Wireless." Mr. Hib- 


berd, during the course of his paper, pointed out 
that the late war had shown the great necessity for 
the teaching of some form of science in public 
elementary schools. 'The most prominent branch 
of science was electricity, and it was essential 
that every boy and girl should have some know- 
ledge of it when leaving school. 

Electricity and magnetism in some attractive 
form should be included as one of the essential 
subjects in every school curriculum. But the 
knowledge should be imparted in some interesting 
and attractive style, other than the usual “ dry 
as dust " text book style. This object can be ob- 
tained through the medium of wireless telegraphy 
and telephony. The theory and practice of 
wireless comprises the application of all the known 
principles of electricity and magnetism, and from 
actual experience in teaching the subject shows 
that it arouses great interest among the pupils. 
The reception of signals by Morse code and the 
picking up of signals from various stations through- 
out the world cultivates concentration of a high 
order. 

The study of wireless when correlated with other 
school subjects such as physical and political 
geography, arithmetic, Mathematics, Manual Train- 
ing and languages is of great value. 

Its value as a science lesson is obvious, having 
in view the fact that present day wireless is effected 
by the use of the thermionic valve, the action of 
which is based upon the electron theory. "There 
is no better field for research work than this branch 
of science in which great discoveries are imminent. 

A number of members of the teaching fraternity 
of Surrey were present at the invitation of the 
Society, and in the discussion which followed 
the conclusion of the paper it was obvious that 
the guests of the Society did not accept the lecturer's 
views. A great deal of adverse criticism was an 
outstanding feature of the discussion. 

Captain W. R. H. Tingey conducted the demon- 
stration for the lecturer, and during the course 
of the evening music by wireless telephony was 
audible all over the hall. 

A vote of thanks proposed by Mr. Garner and 
seconded by Mr. R. E. Miller was duly accorded, 
and the proceedings terminated. 

Hon. Secretary, Mr. Wm. Geo. Marshall, 48, 
Warren Road, Merton, S.W.19. 


The Newbury and District Wireless Club. 

Since its formation in October, the Club has 
made very good progress. 

The membership has increased from 12 to 30 
in three months, and shows every promise of growing 
still larger. 

Now that the ground work has been overcome 
the members look forward to having interesting 
meetings. Several evenings have been booked 
up for the present quarter, on which papers are 
to be read and demonstrations will take place. 
The Club is fortunate in having erected a 60 ft. 
mast which supports a single wire aerial. 

At a meeting on Thursday, January 12th, the 
President, Capt. F. White, gave a most interesting 
demonstration with a seven-valve R.A.F. amplifier, 
a Mark II C.W. set, and a German short-wave 
tuner. This was followed by a closer examination 
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of the sets, the points of interest being clearly 
explained by Captain White. 

Hon. Secretary, Mr. E. B. Turner, 86, Northbrook 
Street, Newbury. 


Scarborough and District Wireless Club. 


In connection with the recently organised 
Scarborough and District Wireless Club a publie 
meeting was held in Barclays’ Bank Chambers 
on Friday evening, and was very well attended, 
an enthusiastic gathering being representative of 
Scarborough and the country districts round about. 
Commander Colclough was in the chair. 

The aims and objects of the Club were thoroughly 
discussed and the rule which had been drawn 
up at a previous meeting were approved. 


A club.room has been obtained and apparatus 
and furniture has been freely promised. Judging 
by the number of keen members present the success 
of the Club in the future is assured. 

À party is to cominence add the receiving 
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instrument, permission for which has already 
been obtained from the Postmaster-General. 


Lectures, competitions, and exhibitions of wire- 
less material were promised, and it has been ar- 
ranged to hold buzzer practices. 


A Club library is to be formed, and the sub- 
scription has been fixed at 10s. per annum. 


Mr. H. Frain, School House, Snainton, is the 
Secretary, and Mr. Hugh Gardiner. Hon. 
Treasurer. Anyone interested in wireless is asked 
to communicate with the Secretary. 


The Committee which has been appointed is 
as follows :—-Messrs. W. Thompson, A. Cooper, 
F. Greathead, W. Rymer. G. Blaney, R. D. Caddy, 
and the Rev. C. M. Barker. The Vice-Presidents 
of the Club are Mr. M. Speigelhalter (Malton), 
Councillor Crawford, Mr. A. H. Robinson (Ayton), 
Mr. F. C. Gardiner, and Mr. R. D. Caddy. Com- 
mander Colclough has been appointed acting 
Chairman. 


A “Wireless ” Slide Rule. 


By B. Hopcsow, 


DES work involving the very frequent 

solution of the equation 
A=KVIC 

A = wavelength. 

L = self-induction. 

C = capacity. 

K = aconstant depending upon the 
unite used. 


where 


Il 


it was found that the appliances in use led to 
frequent errors on the part of inexperienced 
workers, and a device was sought that would 
enable a «quick solution to be obtained with a fair 
degree of accuracy. The slide rules already on the 
market involved often some mental arithmetic 
operation, in addition to the setting of the instru- 
ment, and plotted curves or tables of LC values 
were slow and cumbrous in application. 

The slide rule to be described was found to give 
no trouble in use, and by including in its ranges 
practically all values of self-inductance and capacity 


in common use, mental arithmetical corrections are 
avoided. 


1000c PCAVYOON HODGSON BIACLESS MJOC RULE motoca 
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divisions 0-00001 microfarad and 0-1 microfarad. 
The use of the red indexes will be described later. 

The left-hand black index is used with the upper 
wavelength scale, t.c., 6 to 600 metres, whilst 
the right-hand black index is used in conjunction 
with the lower scale, 600 to 60,000 metres. 

This movement of the index from one end of the 
scale to the other in effect doubles the length of 
the wavelength scale without making the slide-rule 
unnecessarilv large. 

The red indexes are used when the unit of in- 
ductance is changed from microfarads to jars. 
(The jar is a unit used most in the Royal Navy, 
900 jars being one microfarad.) The scale is 
graduated as if 1,000 jars were equa! to one micro- 
farad, and thus a second graduation is avoided. 
To yield the right wavelength, the red index is used 
and this index is displaced just the right amount 
to correct for this utilisation of the microfarad scale. 

The method of using is extremely simple. The 
red or black arrow is set to the inductance in 
question and the wavelength, which coincides with 
the capacity in question, is read off directly on its 
appropriate scale. 
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The self-inductance range is from 1 to 10,000 
microhenries, the capacity range from 0-00001 to 
0-1 microfarads, and the wavelength range from 
6 to 60,000 metres—in two parts, riz., 6 to 600 
metres and 600 to 60,000 metres. 

The slide rule is shown in Fig. 1, where it will 
be seen that there are four index arrows, two of 
which are red and two black, on the rule itself, 
the black indexes coinciding with the capacity 


Although the inductance scale extends 
between 1 and 10,000 uH, it will be seen that the 
100,000 uH setting with right-hand index can be 
obtained by setting the left-hand index to 10 
and the rule then used as if it were thus extended ; 
and a good range of wavelengths and capacities can 
still be read direct. 

Other possibilities appear as the instrument is 
used. 
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Questions and Answers 


NOTE.—This section of the niagazine is placed at the disposal of all readers who wish to receive advice and 


information on matters pertaining to both the technical and non-technical sides of wireless work. 


Readers 


should comply with the following rules.- (1) Each question should be numbered and written on a separate 


sheet on one side of the paper only. 


(2) Queries should be clear and concise. 


(3) Before sending 


in their questions readers are advised to search recent numbers to ace whether the same queries have not been 


dealt with before. 


(4) The Editor cannot undertake to reply to queries by post. (5) All queries must 
be accom panied by the full name and address of the sender, which is for reference, not for publication. 
will be answered under the initials and town of the correspondent, or. if so desired, under a 


Queries 
nom de plume." 


ee 


(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 


save time by writing direct to the various firms employing operators. 


maximum which will be accepted at a time. 


G.R.H. (Elland) asks (1) If haring tntervalve 
transformers near a valve will affect its working. 
(2) How to add a single valve H.F. amplifying unit 
to his set. (3) Suggestions for improving a set 
sketched. (4) If he should be able to get PCGG. 

(1) An effect of this nature can be obtained 
but vou are unlikely to get it unless your trans- 
formers are exceptionally leaky, and exceptionally 
near the valves. 

(2) See diagram Fig. 1. 


TO +HT BATTERY 


Fig. 1. Eg. 32. 


(3) We seem to remember giving this circuit 
about three months ago. It is quite all right as 
it stands. 

(4) Probably not well without further H.F. 
amplification. 

A.M. (Cambridge) asks whether a given circuit 
is correct, and if not, for the correct connections. 

The circuit is correct as it stands if the lower 
slider is omitted. If two sliders are used, which 
is somewhat better, the connections should be 
as in Fig. 2. 

F.H.M. (Bexhill) asks (1) For windings for 
certain coils for a telephone transmitter, (2) How 
to insert telephones to hear his own transmission. 

(1) The suggested circuit is incorrect. Of the 
many possible alterations the best is introduce the 
microphone by means of an iron cored transformer 
into the grid cireuit, shunting the grid circuit 
winding of this transformer by a condenser. It 
is impossible to give the windings you ask for 


(7) Four questions is the 


without detailed knowledge of your aerial, trans- 
mitting condenser, etc. 

(2) A possible way would be to insert the tele- 
phones with a crystal in series with them, in shunt 
across a few turns of the earth lead, but in general 
it is better to listen in by means of a separate 
circuit such as a wavemeter. 

'VALVES ”' (Wickford) has a three-valve 
L.F. amplifier which works well, but howls if used 
without the third valve. He asks for help. 

As you do not send a sketch, showing how you 
have the connections arranged, and how the third 
valve is cut out, we are afraid we cannot state the 
exact cause of the trouble. Try interchanging 
the connections of the intervalve transformers. 
Also try altering the pole of the L.T. battery to 
which the grid leads are taken. 

'" BEGINNER " (Sevenoaks) asks, re the 
school set described on page 389, (1) Whether a Mullard 
Ora valve could be uscd. (2) What resistance tele- 
phones should be used. (3) If it would receive 
PCGG. 

(1) Yes. 

(2) If no transformer is used, say 4,000 ohms, 
or if with a transformer, 120 ohins. 

(3) Possible, but very unlikely, except with 
very skilful use and construction. 

ECKSLOOT (Nottingham) asks (1) For a 
coupler for 180 to 200 metres. (2) For a diagram 
of a three-valve H.F. amplifier. (3) If No. 36 
SSC. wire can be used for L.F. intervalve trans- 
formers. 

(1) A.T.I. coil 24 in. diameter wound with 
6 in. of No. 22. Secondary. 2 in. diameter, wound 
with 5 in. of No. 22, with a 0-0002 microfarad 
condenser across it. 

(2) Arrange the circuit as in Fig. 3. 

(3) No. 36 will make rather bulky transformers, 
For an intervalve transformer, wind 10,000 turns 
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on the primary and secondary, and for a telephone 
transformer, 15,000 and 1,500 turns respectively. 


4 


C.J.W.P. (Harrow) draws attention to an 
unnecessary connection in Fig. 4, page 526, of the 
November 12th issue of “The Wireless World," 
and asks (1) If this is 1ncorrect.(2) If a grid potentio- 
meter will improve the working of the first valve 
in this set. (3) What is the percentage magnification 
with the L.F. magnifier. 

(1) Correct diagram is given in Fig. 4, herewith. 

(2) Practically no improvement would be notic- 
able, as most valves are near a good magnifying 
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part of their characteristic when connected to the 
negative side of the filament. 

(3) The actual magnification will depend on 
the magnification factor of the valve in use, which 
may be any value between 4 and 10. 

D.P.F. (Stalybridge) sends a circuit as shown 
in Fig. 5, and aska for criticism. 

This circuit should operate satisfactorily, and 
we are recommending it to another reader 


W.A. (Buxton).—The diagram given by D.P.F. 
(Stalybridge), Fig. 5, is just what you require. 
A telephone transformer is not essential with a set 
of this type. but it is advisable to use one and 
also L.R. telephones, so as to avoid the risk of 
breaking down the insulation of the H.R. telephones. 

S.P.B.A. (Iceland) wishes to light a seven-valré 
amplifier with low voltage A.C. 

We do not think this has been tried in connection 
with these sets, and do not think it would be verv 
satisfactory, owing to the L.F. hum which it 
would be difficult to eliminate. 


ENQUIRER (London) asks (1) If it is possible 
to receive the Dutch concerts on a 4 ft. 6 in. frame 
with a single valve. (2) If 40 ft. of single wire— 
average height 25 ft.—will receive the same. (3) 
Are two or three wires better than a single wire aerial. 

(1) Very doubtful; several valves will probably 
be needed. 

(2) Yes, but two or three valves will be needed 
to obtain loud reception. 

(3) Multi-wire aerials give stronger signals. 
but not proportionate to the number of wires. 


FOGGED (Hampstead) has trouble 
two-valve set which will not oscillate. 

The probable reason is that the impedance of 
the L.F. intervalve transformer winding is too 
great for H.F. currents. Connect a 0-002 micro- 
farad fixed condenser across the anode winding 
of this transformer. A grid condenser and leak 
is unnecessary in the second valve circuit. The 
aerial and secondary circuits are not equally 
proportioned, and, as you realise. 0-003 condenser 
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QUESTIONS AND ANSWERS 


are wrong for such short wavelengths. The 
aerial tunes to 7,500 metres, and the secondary 
to 3,200 metres. 

N.M. (Chelsea) ask» (1) if Ora valves are suitable 
for single valve circuits, (2) If a telephone trans- 
former is necessary to use 2,000 ohm telephones 
in a school receiving set. 

(1) Yes, they should be perfectly suitable, 
probably giving best results with a grid condenser 
and leak. 

(2) No. . 

R.B. (Camberley) refers to a diagram on page 462 
of the October 29th issue, and asks (1) The gauge 
andl amount of wire for a variometer to tune to 
15.000 metres. (2) The size of the formers. (3) If 
the coils could be wound duolaterally. (4) If the 
coils could all be adjusted simultaneously. 

(1) and (2) The set described was for 200 metres. 
For 15,000 metres the size of variometer required 
would render this method unpractical. Use a 
50,000 ohm resistance in place of the variometer. 

(4) The variometers would not be exactly 
similar, therefore they cannot all be mechanically 
adjusted at once. It is quite satisfactory to adjust 
one atter the other. 


W.F.B. (Arnold) asks (1) The capacity of a 
31-plate condenser with fixed vanes 3À ins. diameter 
and d in. between fixed vanes. (2) A telephone 
condenser for 4,000 ohms telephones. (3) The 
inductance of two coils. 

(1) Approximately 0-0007 microfarads. 

(2) 0.002 microfarads made of nine foils with 
4 x 2 cms overlap, and 0-005 inch mica. 

(3) A—16,000 microhenries ; B—27,000 micro- 
henries. 


NOVICE (Bolton) is making a crystal set. 


and asks (l) For a diagram of connections. (2) 
The maximum and minimum wavelength. (3) The 
distance from which signals will be received. (4) 


How to improve the xet at small cost. 

(1) See page 585 of the December 15th issue. 

(2) 300 to 3.000 metres. 

(3) and (4) There are very few stations apart 
from 600 metre ships which will be audible on a 
crystal set. You should hear Eiffel Tower, Poldhu 
and Nantes, with a good crystal. The only way 
to improve results will be to instal a single valve 
set, Which will cost about £3. 

LOGARITHM (Sudbury) asks (1) The ca pacity 
of a certain condenser, (2) The inductance of a 
cod with spaced turns. (3) The wavelength. given 
by (1) and (2). (4) The size of a loading coil to 
increase the range to 8,000 metres. 

(1) 0:0003 microfarads. 

(2) Approximately 5,000 microhenries. 

(3) With condenser and inductance in parallel 
on a P.M.G. aerial the maximum range will be 
3,000 metres. 

(4) A 6-inch diameter former wound with 14 ins. 
of No. 28 wire connected in series with the 
existing coil and with a condenser across both coils. 

G.W.O. (Earl's Court) asks (1) For criticism 
of a proposed receiving circuit. (2) Suggests pancake 
coils for an interralve H.F. transformer. 

(1) A perikon rectifier is unnecessary, because the 
first L.F. valve shown with a condenser and leak 
will do the rectifying. The ©-0003 microfarad 


intervalve condensers are suitable for low frequen- 
cies for which they should be of the order of 0-01 
microfarad. The reaction coil should not couple 
into the H.F. circuits aíter three stages of L.F. 
magnification. We suggest you use three valves 
with anode condensers and resistances for H.F. 
magnification, and two valves with intervalve 
transformer for L.F. magnification with the reaction 
coil in the anode of the third H.F. amplifying valve. 
It will be found difticult to make a 50 to ] ratio 
telephone transformer. 10 to 6 is about the biggest 
ratio to use. 

(2) To cover 200 to 3.000 metres several trans- 
formers will be required. See Mr. Campbell 
Swinton's paper in the June 25th issue of The 
Wireless World. 


N.L.S. (Monmouth) has a crystal set which 
gives no results, 

(1) The circuit is correct, except that the crystal 
connection should be changed over so that the 
erystal is connected to the aerial side of the in- 
ductance. The transformer is probably defective. 

(2) There would be a certain amount of screening 
but not sufficient to stop signals altogether. You 
shouid receive ships on 600 metres and, if the 
wavelength range of the aerial were increased 
from the present value of 2.000 metres to 3.000 
metres by use of an extra loading coil, similar to the 
A.T.I., Eiffel! Tower and Poldhu should be heard. 

(3) We shou!d certain!'y advise a valve set, 
and think the school receiving set quite suitable 
for your purpose. 


. F.A.M. (Coventry) assumes that H.F. magnifica- 
tion is not possible with valves because the constants 
of the circuit appear not to obey the * R lesa than 


NES law ” for oscillation. 


The assumption is wrong because, although 
there are H.F. changes in the anode current, 
they are not oscillating currents. The phenomenon 
of resonance only occurs in the transformers 
which are connected in the anode circuit, and the 
H.F. changes in the anode current set up oscillating 
currents in the transformer windings, provided 
the natural frequency of the transformer windings 
is somewhere near the frequency of the changes 
in the anode current. 


C.M.H. (Canterbury) asks (1) The inductance 
of 24 in. of No. 24 wire on a 4 inch former. (2) The 
S.I.C. of ebonite. (3) The size of a reactance coil 
for a honeycomb coil of 15 layers of No. 28 which 
gives lowest wavelength of 400 metres. (4) If it 
is possible to receive the Dutch concerts on one valve 
at the North Foreland. 

(1) About 16,000 inicrohenries. 

(2) Approximately 2. 

(3) It is a mistake to put a large number of 
tappings on this type of coil with the object of 
getting a large wave range. It should be obtained 
by using several coils, For reaction with the whole 
honeycomb coil in the circuit a reaction coil 
nearly as large as the tuning coil will be required, 
but when working on the tappings this will be too 
large. and its natural wavelength will give a rejector 
effect. 
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(4) This is & good site, but signals will not be 
very loud with one valve. 


W.J.T. (Norbiton) asks (1) Why he hears 
GBL on 33 wavelengths from 600 to 9,000 metres, 
and if he sends press at 1200 and 2000 hrs. (2) 
Who is YG who works with OHD. (3) For " Neaa- 
tron "^ circuits. (4) The rating of Pulham, Lym pne 
and Croydon tele phone sets. 

(1) You are receiving him on harmonics of his 
wavelength and also harmonics of your own 
oscillations. We believe he does send Press at 
the times stated. 

(2) Tours (France). 

(3) A full description has already appeared in 
our publication the Radio Review, Vol. II, pages 
598-602, November, 1921. 

(4) Croydon is 14 kW. Lympne and Pulham 
are probably less. 


G.A.H. (Farnborough) asks (1) Which of 
three ways of connecting the filament circuit. will 
give best results, (2) If any benefit is obtained 
by earthing the negative I.T. and H.T. batteries. 
(3) If there is any advantage in using loose cou pled 
transformers between the H.F. valve instead of the 
usual tight coupling. (4) If ü is safe to use more 
than 4 volts on a 4-volt filament valve. 

(1) Method A is correct. 

(2) With a single circuit set it is necessary to 
earth the negative 6 v. to complete the grid circuit. 
With a coupled circuit it is not necessary. 

(3) With loose coupling the set is much more 
selective, but for efficient working both circuits 
should be tuned to the wavelength being used. 

(4) The valve may be slightly overrun but not 
more than 5 volts should be put on a 4-volt filament. 


R.A.F. (Cranwell) asks (1) When a description 
of a crystal set was last given. (2) For condenser 
particulars on page 877 of the last volume. (3) 
Quantities of wire for coils of a long-wave set described 
in the last volume. 

(1) No complete description has been given 
for some time now as crystal sets are not much 
used hy modern amateurs, because, apart from 
ships, there are very few stations which will be 
received on a small aerial with a crystal set. 

(2) Work to the particulars given on page 879. 

(3) Excluding No. 2 unit about 6 ozs. of No. 26 
and 3 ozs of No. 32 will be required. This set 
apparently does not work well below about 1,000 
metres. 


J.N.C. (Muswell Hill) asks for a diagram of 
M 9 panel. 

We have no diagram of internal connections, 
but. vou can see for yourself by taking the bottom 
of the instrument off. For external connections 
connect the batteries and telephones to the ter- 
minals marked and A and E terminals across the 
aerial tuning inductance, The reactance terminals 
should connect to the reaction coil. which couples 
to the A.T.1. 


TELEFUNKEN (Ealing) asks for a diagram 
to add a resistence coupled valve to an cresting 
single valve set. 

See Fig. 6. 
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Fig. 6. 


S.S. (Paddington) asks (1) Date of '' Wireless 
World” in which a 0-0015 microfarad air condenser 
was described, and whether M ia still in print. 

Description given in August 21st, 1920. issue. 
Copies can be obtained from the Mail Order Depart- 
ment, The Wireless Press, 12-13, Henrietta Street, 
W.C.2. 


R.W.S. (Rugby) asks (1) How to wind a vario- 
meter former he has purchased so that he can use u 
for a single valve L.W. set. (2) Difference in 
reaction coil windings for V24 and R valves. (3) If 
V24 valves are better than R valves. (4) What 
other alterations to make to use aet with R valses. 

(1) We cannot give windings unless the size 
of the former is given. In all probability the former 
will be too sinall. 

(2) With a given reaction coil the R valve will 
probably oscillate slightly better than a V24. 

(3) It is not quite so good as an R. 

(4) None—unless you add a grid condenser 
and leak. 


L.A.F. (Birmingham) asks (1) If a 2 micro- 
farad condenser is too big for T.T. primary winding. 
(2) If it is necessary to have intervalve transformers 
with a two-valve L.F. set. (3) If advisable to kare 
two condensers in aerial circuit. (4) If a single 
valve set will give him the Hague telephony. 

(1) Yes. this is quite unsuitable: use 0-00] to 
0-002 microfarad. 

(2) There must be some method of coupling 
the valves together: use either 50,000 olin re 
sistances or L.F. transformers. 

(3) No, your diagram is incorrect. The <A.T.1. 
and the variable condenser should be joined 
together, and a lead from the junction of the two 
taken to the grid condenser and leak. 

(4) A well designed set in the hands of an 
experienced man should make the Hague audibie 
with one valve, but for good resulta in indifferent 
hands two or three valves are required. 


TYRO (Cheadle) asks (1) Which ts more effectívv, 
a long single wire or a shorter twin aerial. (2) The 
most effective proportion of down-lead to vertical 
height. (3) Should he receive Hague loudly at 
Stock port on a two-valre receiver, (4) If honeycomb 
roils qive a marked increase in signal strength. 

(1) The former will give better results with 
small aerials. 
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(2) The small differences in ratio you give 
would give no noticeable difference in signal 
strength. 

(3) Signals will not be loud, but should be well 
audible if the receiver is carefully adjusted. 

(1) No. 

T.V.B. (Windsor) suggests as a valve an ordinary 
lamp with a metal sheath round outside of glass 
and asks (1) If any use as rectifier and magnifier. 
(2) Transmission range of a l in. coil xet. 

(1) A similar arrangement with the sheath 
divided into two portions to act as grid and anode 
is patented in America, but we have no information 
as to its usefulness. 

(2) Probably about 5 to 10 miles. 


I.S.C.O. (Windsor) asks (1) Time of Eiffel 
Tower telephony. (2) If the Hague still sends on 
Thursdays. (3) If he should receive both above on 
a two-valve set with additional note magnifier. 
(4) How add note magnifier to existing set. 

(1) For a few weeks there were programmes 
each day except Saturday and Sunday from 
3 to 5G.M.T., but at the present time only irregular 
experimental transmissions. 

(2) Regular transmission Sunday only, 

(3) Yes. 

(4) Obtain a l to 1 ratio low frequency trans- 
former with a 0-001 microfarad condenser across 
priinary and connect the primary winding in place 
of existing telephones and the secondary to the 
grid and negative filament of the third valve. Same 
L.T. and H.T. batteries may be used. 


N.A.S. (Preston) asks (1) Which is better circuit 
for Haque—Page 68, April 30th issue, or Fiq. 4, 
page 525, November 12th issue. (2) If formers 
slightly smaller than those given on page 68 may be 
used. (3) If small step down power transformer 
may be used as T.T. (4) If 0-0005 microfarad 
condenser is suitable for C,, pane 68. 

(1) There is not much to choose between the 
two circuits, but we prefer the second one. 

(2) Yes, for the page 68 circuit. For the page 
925 cireuit the A.T.1. must be 9 ins. of No. 22 and 
the reaction 6 ins. of No. 30 on 4 in. and 6 in. 
formers respectively. 

(3) The only sure way is to try it. It may be 
necessary to wind on another telephone winding. 

(4) Yes, this is a useful capacity whether used 
in series or parallel with A.T.I. l 


A.B.C. (Westcliff) has a three-valve L.F. 
amplifier which distorts speech. He wishes to make 
a four or sir-valve sel for 10,000 metres with 
lattice coils. 

(1) L.F. amplifiers will distort speech if too 
many stages are used. The rushing sound is pro- 
bably due to a bad joint in H.T. circuit. 

(2) We have not sufficient data to hand to 
design lattice coils for given wave ranges. We 
suggest you try a three-valve set as shown in 
Fig. 3, page 640, January 7th issue. It is much 
better to make a short wave tuner for telephony 
and a separate one for long wave work. 

ENQUIRER (E8) sends crystal diagram. 

This is incorrect. See page 585, December 10th 
issue, for two crystal circuit diagrams. We cannot 
estimate range if you do not send particulars. 


H.N. (Newbury) has a transformer amplifier 
as described in June 25th issue, and asks (1) Why 
no signals are received unless reaction condenser 
i8 in use. (2) If telephony should be received at 
Newbury on a three-foot frame. (3) If capacity 
reaction is good enough for speech. (4) Formula 
for inductance of pile wound cous. 

(1) This may be due to a variety of reasons, 
the transformers may not be correctly wound, or 
there may be missing or wrong connections. Ex- 
amine all circuits and see that they correspond to 
description. 

(2) Yes, when the amplifier is working properly.. 

(3) It all depends upon the capacity. With 
both electro-magnetic and electro-static reaction 
it is necessary to have the constants of the circuit 
80 proportioned that a gradual reaction is obtained. 
If there is too much reaction the circuit is oscillating 
vigorously at one position of the reaction and is 
not oscillating at all when reaction is weakened 
very slightly. 

(4) The formule and curves in The Wireless 
World, October, 1919, pages 380-385, will give 
sufficiently accurate results for most purposes. 

S.A. (Old Oak) asks (1) How many plates for 
a 0-0005 microfarad condenser. (2) Particulars of 
slab cou for 15,000 metres with No. 28 wire. (3) 
Reaction for above coil. 

(1) If the area of plates is 10 sq. cm., and the 
spacing washers jl in. between fixed and moving 
vanes 20 plates, 10 each side of condenser will be 
required. 

(2) Slab coil is a vague term. Try a honeycomb 
coil 2 in. diameter, 2 in. wide, with 30 pegs each 
side and wind 30 layers. (See October 1920 issues.) 

(3) Try & similar coil. 

MICROHENRY (Barnet) asks (1) Why previous 
queries were unanswered. (2) Refers to weather 
forecast article August 20th issue. (3) For latitude 
and longitude of eight stations in various parts 
of the world. (4) If reaction circuit shown is suitable. 

(1) Questions under this pseudonym have been 
answered recently. 

(2) Article clearly states that there are five 
distributing wireless stations, the others are 
meteorological only. 

(3) See “ Wireless Year Book." 

(4) Yes, a useful circuit. Couple anode in- 
ductance into grid inductance for reaction. 

H.C.S. (Putney) asks (1) How to stop a four- 
valve L.F. set howling. (2) Formers for short wave 
tuner 160 to 1,800 metres. (3) Same for 1,800- 
20.000 metres. (4) Wavelength of L.F. amplifier 
set. 

(1) With four low frequency magnetic valves 
and a switching arrangement which will give electro- 
static coupling between them it is impossible 
to stop howling. Try reversing the connections 
of all transformers in turn. 

(2) No mention is made of spacing washers of 
A.T.C., so capacity is assumed to be 0:0005 micro 
furads. For short waves make 4 in. former 9 ins. 
long and wind full No. 22 with 3 in. reaction coil 
with 6 ins. of No. 30. If desired three or four 
tappings can be added for the shorter waves. 

(3) For long waves up to 10,000 metres make 
a 6 in. diameter A.T.I. and wind with 14 ins. No. 28 
and 3 in. reaction coil with 10 ins of No. 30. 
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To increase to 20,000 use either parallel block condenser would be suitable. (4) If variable resis- 
condensers up to 0- Pug microfarad or a honeycomb tances in filament and H.T. circuits would be an 
coil 2 in. diameter, 2 ins. wide, wound with 30 layers improvement. 


of No. 28. (1) Yes, with telephone transformer. 
(4) A L.F. diltfér is independent of wave- (2) The design shows an R valve. 
length. (3) A variable condenser may be made in this 


PERSEVERANCE (Blackpool) asks (1) Cap- | manner, but the tag should be made larger otherwise 
acity of condenser with 0-001 in. mica and two foils it will break off. TN . 
each one square inch area. (2) How to insulate a (4) A resistance in filament circuit might be 
steel mast so that he may sink it into the ground. useful, but is not needed in anode circuit. 
(3) How to polish ebonite. (4) Diagram of Armstrong J.B.J. (South Molton) asks (1) If possible 
circuit. to receive PCGG in Devon on three valves. (2) Best 
e (!) Caleulated capacities of condenser need not circuit arrangement. 
be taken to 10 decimal points Capacity = 0-0014 (1) With three valves (if at least one is H.F.) 


microfarad approx. and a good tuner it should be well audible. 

(2) This may be put straight into ground. The (2) For tuner —make an A.T.I. 4 in. diameter. 
insulation of the aerial from the mast is obtained 9 in. long and wind it full of No. 22. Reaction 
by using rope at the end of aerial. coil 3 in. diameter wound with 6 ins. of No. 30. 


(3) First rub the surface well with No. 1 Emery For amplifier diagram see Fig. 3, page 640, January 
paper to smooth it. Then rub across the grain of 7th issue. 
first papering with No. 0 Blue Back Emery until W.T.E. (St. Helens) is an old amateur re- 
all first scratches are taken out. Rub again with interested who asks (1) For particulars of tsesucs 
No. 0 Blue Back with a little oil until a polish is describing the construction with full electrical details 
obtained. For bright polishing the surface must of the various types of coil such as honeycomb, basket, 
be tinally buffed. etc. (2) Most suitable circuit for a beginner. (3) 


(4) There are several Armstrong circuits, but some The effect of capacity in series and in parallel with 
general remarks with regard to the general arrange- the 4.T.I 


inent of regenerative receivers were published (1) For an article describing the necessity for 
on page 471 of T'he Wireless World for December these coils, and their method of construction see 
10th, 1921. The Wireless World, October 2nd. 1920 (page 473) ; 

L.WOW (Harpenden) asks (1) For criticism October 16th (page 505); October 30th, 1920 
of a certain make of receiver. (2) Its range for C.W. (page 529); December lith, 1920 (page 635). 
and telephony. (2) A single valve reaction circuit is most 

(1) We cannot criticise this set as we have no suitable for a beginner, see page 639, January 7th 
detailed information regarding it. issue for & diagram. 

(2) Most Continental spark and C.W. stations (3) The aerial is a condenser and with a certain 


should be received, and Kónigwusterhausen if inductance is tuned to a certain wavelength When 
your coils will tune up to the necessary wavelength a series condenser is inserted the wavelength is 
(2,500 metres). reduced because two condensers in series give u 

(3) No definite or regular telephonic trans- smaller resultant capacity. When a condenser 
missions or concerts are authorised under experi- is in parallel with the A.T.l. it is equivalent to 
mental licenses, and therefore no such list as you two condensers in parallel and greatly increases 
suggest is possible. the wavelength. A parallel condenser is very useful 

BEGINNER (Wycombe) refers to Fig. 5, on small aerials, but is sometimes objectionable 
April 30th issue, page 70, and asks (1) If variometer on large commercial aerials, because the aerial 
described page 6, April 2nd, would be suitable, i8 tuned to three wavelengths—one with aerial 
(2) Would panel tuner inductance page 346, be capacity and inductance—another with the aerial 
suitable. (3) Capacity of condenser in grid of capacity and the series capacity, and a third (the 
valve 2, page 70, and resistance of telephones. desired wave) with the aerial capacity and the added 
(4) Ty pes of valves and transformers to use. capacity in parallel across the induc ‘tance. 

(1) The operation of a set of this type is not 
straightforward, and we do not recommend it to — — ~- —— RR ERE E CN 
& beginner. 'The variometers suggested are not 
suitable for this set, and the best winding can only SHARE MARKET REPORT. 
be determined experimentally. The variometer 
has two windings—one fixed and one rotating. 
They are joined in series, and the resultant induc- 
tance depends upon the relative positions of the 


Prices as we go to press, Jan 26th, are :— 


r Marconi Ordinary e o £l 14 O 

two coils. 

(2) We suggest you make the complete set. » Preference e ss 114 0 

(3) Probably about 0-001 microfarads. Tele- " Inter. Marine .. .. 1 2 O0 
phones 120 ohms with transformer. 

(4) Either V24 valves or R valves and any good " ewan ene = 
make of transformer. Radio Corporation of America :— 

MAGNA (Pontewan) asks (1) 7f 120 ohm l5 0 ' 
telephones are suitable for school receiving set. Ordinary Ner eve ML Dv ‘ 
(2) Type of valve to use. (3) If a sliding glass Preference iia tex vate, sale 13 O0 i 
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WIRELESS 


MANCHESTER DEPOT’ 
4. CORPORATION STREET 


Extras required to complete set: Tuning Panel including 2 
SET BURNDEPT PATENT COILS to cover all wavelengths, £5 17/6. Four Marconi Osram Valves, £5 9/6. 


NOTICE-—New Showroom at Leeds is now open. Please see address above. 


She 


| WIRELE S S 


BjUjPBINJDjEJPIT APPARATUS 
Dr (e N RETAIL DEPOT 
19. Ape toi HIGH Mica A is 
GEORGE STREET. 


THE BURNDEPT VINE [V RECEIVER 


This is a newly designed receiver somewhat on the 
lines of the famous ULTRA III but with an additional 
note magniher and an additional switch so that 
head phones can be immediately changed over to 
LOUD SPEAKER. Extra terminals are also arranged 
so that PRINTER—-MICROPHONE RELAY or other 
auxiliary apparatus can be added without interfering 
with the telephones, which can be used at the same 
time if desired. The well-known ULTRA features 
are retained giving individual control of each valve 
by change-over switches and separate rheostats so 
that each valve can be worked at its best point. 
This set will give all the magnification required to 
ork a Loud Speaker at sufficient strength for an 
ary room, also to work a printing circuit 
the ordinary type sensitive relay. 


PRICE—In sloping cabinet as illustrated : 
£35 O O (valves extra) 


PRICE for complete set including Receiver, Tuner 
on Sloping Panels, four M.O.V. Valves and complete 
set Burndept Coils 


50 Gns. xer. 


condensers and coil holder on sloping panel, £7 10/-. 


PRICE 6D. NET 


e pid 
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WESTON 
GALVANOMETER 


Model 375 Galvanometer 
is amoving coilinstrument 
with a uniformly divided 
scale 2°35 inches long. 

Its resistance is approxi- 


mately 29 ohms and the 
current required for a 
millimeter (1 scaledivision) 
deflection 1s 20-25 micro- 
amperes. 


WESTON ELECTRICAL INSTRUMENT CO. LTD. 
B Audrey House, Ely Place, Holborn, E.C. 


Telephone: HOLBORN 2029. Telegrams and Cables: " PIVOTED. LONDON 


FOR RADIO PANELS| | ACCUMULATORS 


rod SPECIAL OFFER— 
Condensite Celeron ABSOLUTELY NEW — NOT EX.GOVMNT. 
| 4 Vol. 40 amp. .. ... 18/6 
This material is waterproof, immune 4 n 60 , 2 an - e 
to atmospheric and climatic condi- S 3 80 , e 0 | 
tions, will not warp, has high - DONNE mm si 
surface and volume restivity, high di- e 40 5 a wu WM 
electric strength, low specificgravity. 6 6 . ks Sees 
Read this table of standard tests M 80 .. 2D 
WAVE ROX. PHASE  |DI-ELECTRIC 6 100 . 44/6 
LENGTHS FREQUENCY DIFFERENCE CONSTANT 93 A 
Metres. "tend. Degrees | K ALL OTHER SIZES QUOTED FOR. 
p por KE MOS & 
373 |804000 20 | 47 Large Stock DYNA ES 
1,295 | 231,500 18 48 ELECTRICAL ACCESSORI 
one 7 reed is | TM Write for Lists. Good Discount to Trade. 
We supply this material in standard size sheets. 
Rods, tubes or any special component parts. F. YATES ae SON, 
Any further information will be WHOLESALE ELECTRICIANS, 


sent you on enquiring from us. 


THE DIAMOND FIBRE Co., Ltd. | | 144 Church St., Kensington, London 
High Road, South Tottenham, London: N.15 Phone— Park 4276. W.8 
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FORTNIGHTLY 


New York Radio Central 


HE high-power wireless station, which is 

being erected near Port Jefferson, Long 

Island, about 70 miles from New York, is 
designed for international wireless communications. 
The station was formally opened by President 
Harding, on November 5th, 1921, with a message 
of greeting to the world. 

The station has been planned by the engineers 
of the Radio Corporation of America, in conjunction 
with the General Electric Company of America. 
The station is designed to supplement the existing 
communication facilities of the U.S.A., and to 
provide direct radio services with Great Britain, 


for simultaneous radio communication over a 
number of different routes. Fig. 1 is a bird’s-eye 
view of the station as originally planned. 

In the pioncer days of high-power radiotelegraphy 
a station functioned alternately as a transmitter, 
a receiver and a telegraph office. This involved 
much loss of time and greatly reduced the traffic 
facilities, for a station had to stop sending while 
it received, and vice versa. It therefore became 
apparent that the ideal radio station should com- 
prise three separate but closely connected units 
operated by remote control, these units comprising 
respectively the transmitter, the receiver, and the 


Fig. 1. 


France, Norway, Germany and other European 
countries as well as with South America. 

The site of the station occupies an area of some 
6,400 acres, and the station will eventually consist 
of a number of separate antenna systems, each 


_ provided with the necessary transmitting plant 


A Bird's-eye View of Radio Central. 


central traffic office, the latter preferably in the 
heart of the business district in large cities. 

In the case of the New York Radio Central, the 
first two of these units are located at Long Island 
and the third in New York City. The transmission 
plant is located at Rocky Point, some seven miles 
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east of Port Jefferson, on the northern shore of 
Long Island. The receiving station is at Riverhead, 
L.I., about 16 miles from the transmission plant, 
and has been so planned as to be able to receive 
simultaneously messages from as many countries 
as can be communicated with simultaneously by 
the transmitting station. The central traffic 
office at 64, Broad Street, New York City, is fitted 
with special remote control apparatus for operating 


the transmitters direct -from that office. The 
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commenced in July, 1920, and the first test signals 
from the first part of the station were sent out in 
October, 1921. This is considered to be a record in 
the building of high-power equipment, considering 
the great amount of work that has been carried out 
on the station. 

The aerial transmitting system was originally 
planned to comprise twelve arms for the various 
communication routes, these arms radiating out 
from the central power house like the spokes of a 
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Fig. 2. 


incoming signals picked up at the Riverhead receiv- 
ing station are also automatically transferred over 
the landlines to the central traffic office. The 
incoming signals can there either be transcribed 
by ear or automatically received on recording 
apparatus. 

e construction of the Radio Central Station was 


View of the Power House foros the vm Pond in foreground. 


wheel. Up to the present two arms of the aerial 
system have been built, each arm having six towers 
410 ft. in height. The distance between adjacent 
towers is 1,250 ft., giving a total of nearly three 
miles from end to end of the line of twelve towers 
already erected (Fig. 3). Each tower required 
nearly 150 tons of steal, the total amount used in 
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the twelve being 1,800 tons. The cross-arms 
from which the antenna wires are suspended on 
the top of each tower are each 150 ft. long. The 
steel work incidental to the construction of the 
towers and station buildings was erected by the 
American Bridge Company under the supervision 


Fig. 3. 


of the J. C. White Engineering Corporation of 
New York. The 23,000 volt transmission lines by 
which energy is supplied to the station run from 
Port Jefferson, a distance of seven miles, and were 
erected by the Long Island Lighting Company. 
The control lines between the transmitting and re- 
ceiving stations and New York City were erected 
by the New York Telephone Company. 


Each antenna is of the Alexanderson multiple- 
tuned type—t.e., it is provided with several earth 
connections along its length, each connection 
including & tuning coil, these coils being set up in 
the open air. 

The foundations for the twelve towers necessitated 
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The first twelve Towers of the Aerial System. 


the use of 8,200 tons of concrete since the base 
of each tower leg is sunk 9 ft. below the ground 
level and has a base area of 360 square ft. 

For the construction of each arm of the antenna 
16 stranded silicon-bronze cables, ł in. in diameter, 
are used, 50 miles of this cable having been employed 
in the two above-mentioned antenna arms. Four 
hundred and fifty miles of copper wire have already 
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been buried in the ground to form the earthing 
system. The erection of the remaining arms of 
the whole antenna system is now being proceeded 
with and will eventually comprise 72 towers. 

The first power-house section is located in the 
centre of the tower line, shown in Fig. 3, and covers 
a space of 130 ft. by 60 ft. (Fig. 2). It accom- 
modates two 200 kW. high-frequency alternators 


Fig. 4 Two of the 200 kW. Alternators. 


with auxiliaries and equipment (Fig. 4). These 
machines, with the necessary switchboard, tuning 
coils, etc., are each capable of a continuous output 
of 200 kW. at any wavelength between 15,800 and 
20,000 metres. 

A signalling speed of 100 words per minute is 
attainable for each of the transmitting units, so 
that the equipment at present completed is thus 
capable of despatching traffic at the rate of 203 
words per minute. 


THE WIRELESS WORLD 


The reports of the reception of the opening 
message and of the preliminary test signals have 
shown that the range of the station is practically 
world-wide since its signals have been heard in all 
parts of Europe, in Australia, in South America 
and in Japan. 

The Community House for the staff is a low one- 
storeyed building containing 16 single rooms, an 


B 
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official suite, a large living-room and  dining- 
room, as well as quarters for servants, the 
engineer-in-charge with a staff of 15 assistants, 
comprising the personnel at present mecessary 


to maintain the station in operation. The 
final installation will include ten Alexanderson 
high-frequency alternators which, when all oper- 
ating together, will give a total power output oí 
2,000 kilowatts. 


The Transatlantic Tests 
FURTHER DESCRIPTIONS OF APPARATUS USED FOR RECEPTION 


the apparatus used by those British amateurs 

who were most successful in the reception of 
the American signals during December. In the 
following pages we are printing accounts of the other 
sets on which the signals were heard. ‘These will 
be found to contain several features of interest, 
and they also show that the reception of American 
amateur signals during the most favourable trans- 
mission periods has been effected with quite 
simple apparatus. In view of this there is not the 
slightest reason why many British radio experi- 


I: our last issue we published descriptions of 


menters should not listen in at any time for the 
signals from our American friends, since it should 
be remembered that all the American stations who 
were taking part in the special tests during December 
are working every night of the week handling 
amateur traffic amongst themselves, and passing 
relay messages across the continent. In addition 
to this telegraphic traffic between both spark and 
C.W. stations, there are regular telephone trans- 
missions from a number of stations. Of these one 
in particular may be mentioned, viz, WJZ at 
Newark, N.J., which is operated by the Westinghouse 
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Electric Co. This station makes daily telephonic 
transmissions on a wavelength of 360 metres 
between 1.20 a.m. (0120) and 2.15 a.m. (0215) 
G.M.T. We shall be glad to hear from anyone in 
this country who hears the transmissions from this 
station, or those from any other American amateur 
station. 

We have recently received reports from various 
parts of the country of the interception of telephonic 
transmissions on 200 metres from two stations 
using American call signs, and inquiries are on foot 


to verify these transmissions, if possible. Should 
these signals really turn out to have an American 
origin, and to be sent under amateur license 
conditions, another milestone would have been 
reached in the road of progress with short-wave 
transmission. For the moment, however, we must 
wait for further reports, but in the meantime it is 
hoped that particulars of all interceptions of this 
nature will be forwarded to this office for investiga- 
tion or verification. 
PR OG 


Description of Apparatus used by A. E. Greenslade and E. McT. Reece. 


stations heard were 1 BCG (special station— 
see last issue of The Wireless World), and 


I RU (R. S. Miner, 68, Quaker Lane, 
Hartford, Conn.). 


portion approximately 35ft. long, down leads 
35ft. Height of aerial about 45ft. ^ Aerial lies 
N.N.W. by S.S.E. with free end pointing to N.N.W. 

The aerial is badly situated with regard to sur- 
rounding trees and buildings, etc. Lead roof 
nearby and corrugated iron roof immediately under 


Fig. 1. 


Location.—The British School of Telegraphy, 
179, Clapham Road, S.W.9. 

Aerial.—Inverted “ L” type of 7/20 phosphor 
bronze. Marconi strop insulators. "The horizontal 


Aerials used by A.E. Greenslade and E. McT. Reece at the British School of Telegraphy. 


aerial. This with the direction of aerial gives a 
bad situation to an otherwise good aerial. (Fig. 1.) 

Earth consists of a copper earth mat, buried 
3 ft. deep, directly under aerial. 
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Fig. 3.—Outline sketch of Apparatus shown in Fig. 2. 


= Two high-frequency stages (subsequently 


L, =- Primary of coupling coil in aerial circuit (Ball 
discarded). 


winding inside L,). 
L, = Secondary coil. 
C, = Aerial series tuned condenser. 
C, = Vernier condenser in shunt to C,. 
C, = Vernier condenser across secondary. 


b 

d =. Potentiometer for H.F. valves. 

e = Potentiometer for rectifying valve. 
f = Four-valve panel (H.F.). 

g = Rectifying valve panel. 
h 

J 

k 

l 


C = Condensers across secondaries of high- = Low frequency amplifier. 
frequency intervalve transformers. = Separate heterodyne. 
a = Buzzer, with capacity and inductance circuit. = Telephone condenser. 


= Telephone transformor. . 
m = Grid leak and condenser used occasionally 
when V.24 valve was used for rectifying. 


adjusted to 200 metres wavelength, and used 
for tuning purposes. This was placed on roof 
during teets. 


The H.F. intervalve transformers can be seen in the photographs immediately behind the Vernier 


condensers C. 
The lettering in this sketch corresponds wherever possible with the lettering of the diagram in Fig. 5. 
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Fig. 4. Simplified Apparatus used by A. E. Greenslade and E. McT. Reece. 


Apparatus.—The aerial circuit shown in the 
accompanying sketch (Fig. 5), consists of a primary 
winding L, wound on a ball former and capable 
of rotation through 90 degrees for coupling variation. 
It is connected in series with a variable (air) con- 
denser C,, of maximum capacity of 0-0005 micro- 
farad, this condenser being shunted by a vernier 
condenser, C,, to obtain the necessary fine adjust- 
ment. 

Six H.F. valves, transformer coupled, come 
next, the first of the series being connected to the 
secondary windinz L,. 

Across the secondary a vernier condenser C; 
‘is connected to obtain a range of wavelengths from 
approximately 180m to 230m. 

Owing to only 24 hours’ notice of tests taking place 
on wavelengths higher than 200 metres no time 
was available in which to construct a further 


series of transformers to tune to waves up to 
375 metres. This rendered listening after certain 
times mentioned in the schedules useless, especially 
the last few days of the tests when the experience 
gained in the manipulation of the apparatus would 
have been most valuable. 

Marconi V24 valves were used for H.F. amplifica- 
tion (V, to V,). Next came a “Q?” valve (V,) 
for rectifying (occasionally a V24 with a grid 
condenser and leak was used). 

A four-valve L.F. amplifier, which could be 
switched in if desired was also installed, but was 
seldom used on account of the noises from the A.C. 
lighting mains, etc. 

“ Clifton " accumulators were used for filament 
lighting. 

S. G. Brown's telephones, type “ A " 8,000 ohms, 
were used. 


Nx 


Fig. 5. 
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An illustration of the complete apparatus is 
given in Fig. 2, and an outline sketch in Fig. 3, 
with the parts labelled to enable them to be identified 
in the photographs. i 

With the exception of the valves, telephone 
receivers, and accumulator battery every piece of 
apparatus, used in the reception of the Trans- 
atlantic short-wave signal tests, was of my own 
design and manufacture— (Trade Mark “ Oojah.”) 
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Owing to the difficulty in management two steps 
of H.F. amplification were discarded after the first 
two evenings. 

The actual short-wave signs from America were 
therefore received on 5 valves, viz., four H.F. and one 
rectifying, and this simplified apparatus is shown 
in Fig. 4. 

A separate oscillator, built from the instructions 
issued in The Wireless World was used. 


Apparatus used by J. R. Forshaw. 
Station heard 1 BCG. 


Location.—Westville, St. Helens Road, Ormskirk, 
near Liverpool. 

Remarks.—I did not enter my name to take part 
in the American amateur tests, the reason being 
that my set was not working well I could only 
use two valves, the third inter-valve transformer 
(low frequency) having the primary burnt out. 
Two valves and a crystal (Perikon) were used 
when the signals were received, the circuit 
arrangement being shown in Fig. 6. 

The strength of signals was, I should imagine, 
between six and eight—and they were sent at the 
rate of about 15 words per minute. They were 
continuous wave signals. 

Signals failed gradually until they were inaudible, 
and then without moving anything they slowly 
came on again, faint to normal strength. I noticed 
that the signals failed as a steam train passed 
my house which is near the L.& Y. Railway Liver- 
pool to Preston Line, and it is not the first time I 
have noticed such failing, which is probably caused 
by the cloud of steam and smoke emitted by the 
engine. The railway runs on the west side of my 
house, therefore it would be between me and the 
source of signals. 

The general arrangement of the apparatus may 


— o-- 


pr a 
"-— SIR Gu 3, . 


be seen from Fig. 7. It will be noticed that the 
centre valve socket is empty, as a crystal detector 
was used for the reason given above. 


= k 


alf 


Fig. 6. Circuit diagram of arrangement used by 


. J. R. Forshaw. Both the inductances shown had 30 


turns ; and the Aerial Tuning Condenser was used in 
series with the Aerial Circuit. A 


"- 


Fig. 7. Apparatus used by J. R. Forshaw. 
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Apparatus used by T. Cutler. 
Station heard 2 ZC, 


Fig. 8. Diagram of Apparatus used by T. Cutler. 


Location.— 24, 
ampton. 

Station, situated on edge of sea front. 

Aerial.—140 ft. of wire. Directional to Atlantic. 
Height of poles — 60 ft. and 38 ft. 

Apparatus used.—A three-valve set, consisting 
of one detecting and two low-frequency valves, 
arranged as in Fig. 8, made up from the following 


Floating Bridge Road, South- 


Fig. 9. 


components; the source from which each was 
purchased being indicated in brackets in each case : 


1 German detecting valve (Disposals Board) ; 
2 Note-magnifying valves (Disposals Board); 
1 Naval condenser (Hadley, Sheffield) ; 1 Marconi 


variable condenser (Disposals Board) ; 2 Intervalve 
transformers (Southern Counties Wireless School, 
Southampton and Leeds) [l to 5 ratio]; 1 


P p IU. n , 
y ue , 
- 4 D A , 
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Apparatus used by G. J. Eschauzier. 
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Cylindrical coil, wound with No. 22 gauge D.C.C. 
tapping every 5 turns (Disposals Board); 1 Ball 
reactance inside coil, wound with No. 36 D.S.C. 
(Disposals Board); 1 Townsend wavemeter (Dis. 
posals Board); 
phones, American make (Wall, Colbury, Hants): 
Accumulators and  H.T. batteries (Smethwist, 
Southampton); Marconi double pole switches 
(Disposals Board); 0-002 microfarad condenser 
(own make) ; Grid leak and condenser (own make) ; 
filament resistance (Vivian, Southampton) ; Switch 
arm and contact studs (Disposals Board). 

Signals were only listened for during three 
nights. 


Apparatus used by G. J. Eschauzier 
(Holland). 

Station heard 1 BCG. 
Location.—19, Parkweg, The Hague (Holland). 
Aerial.—Three wires, 60 ft. long, 35 ft. above 

house which is 45 ft. high. 

Apparatus.—A four-electrode Schottky valve 
was used as detector, with a two-stage amplifier 
using soft Phillips valves. The receiving sets that 
were used were :— 

(1) A two-circuit receiver with 
coupling. 

(2) A special receiver type '' Bivario " manu- 
factured by the Nederlandsche Radio 
Industrie. 

The general arrangement of the complete set 


variometer 


may be seen from Fig. 9, while Fig. 10 gives a more . 


detailed illustration of the ‘‘ Bivario ” receiver. 


A Useful Coil from Oddments. 


USEFUL multi-layer coil for shorter wave- 
A zetts can easily be constructed’ with 

discarded Litz wire from the formers of an 
old Mark III tuner. If at the same time the 
amateur has available the ebonite tube used for 
the inductance and reaction coil of a 65-metre 
Mark I rear set, the construction of the coil is 
further facilitated. Take this latter tube and saw 
it into two equal portions. Round the edges of 
either portion drill a set of holes equally spaced 
and of such a size that half a wooden match will 
just fit in each of them. Eight holes round each 
edge will be enough, the two rows being staggered 
in relation to one another. When the holes have 
been made, stick half-matches tightly into them 
and wind a single layer of Litz between the rows. 
Next zig-zag the wire for a complete turn, winding 
it in and out of the matches and wind on the 
next layer, as described by Mr. Coursey in The 
Wireless World for December llth, 1920. p. 635. 
About half of the wire of one Mark III. former will 
make a coil of sufficient inductance to tune 600 
metres, with about 15 to 20 divisions of a 0:0015 
Mark III condenser in parallel. Plug mountings for 
these coils can be purchased from the dealers in 
wireless materials. After the complete coil has been 
wound on, withdraw the matches one by one and 
thread a piece of twine through the loops and the 
hole in which the matches have been placed. When 
the thread has been taken through all the holes and 
loops the ends should be secured by tying. 


l pair of Western Electric tele. 
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Fig. 10. 


The ‘* Bivario” Receiver used by 
G. J. Eschauzier. 


French Experimental Licenses. 


ROM the January issue of La TS.F. 
oes we learn that the French Authon- 

ities have at last granted transmitting 
licenses to French Amateurs for Experimental 
transmissions. Up to the present, we have heard 
of only four licenses being issued, one of these 
being to the Managers of La T.S.F. Moderne, 
the wavelength authorised being 200 metres and 
the power 100 watts (in the aerial!); system, 
spark or C.W. 


kb It appears then that although the French 
authorities have been slow in giving sanction to 
amateurs to transmit this has been compensated 
for by the very liberal terms of the licenses nos 
granted. From the wording of the letter oi 
authorisation there appear to be no restriction: 
imposed as to the nature of the transmissions or 
the number of stations with which communication 
may be conducted. The power (100 watts in the 
aerial) will strike envy into the hearts of British 
Amateurs, who with their restrictions of 10 watts 
input would consider an output of 5 watte in tbe 
aerial an achievement in efficiency. 


In the near future then we may look forward tc 
being able to listen-in to the transmissions of our 
amateur friends in France, and we are justified if 
we feel somewhat apprehensive that they may 
wrest from us the honour of the first short wave 
transatlantic transmissions from this side. 
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URING the first week in January a very 
interesting exhibition was held under the 


auspices of the Model Engineer at the 
Horticultural Hall. The popularity of this exhibi- 
tion was prominently evident by the large crowds 
of students and others who attended it. 
Amongst the many numerous exhibits there 
were a large number of exhibitors showing wireless 


"i, we 


. oF 
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apparatus suitable for amateur use. For those 
who desired complete receiving equipments there was 
an ample selection to choose from, and for the more 
enterprising, who prefer to 
construct their own installa- 
tions, there was an assortment 
of component parts, such as 
condensers, inductances, etc. 
The firms showing wireless 
apparatus were Messrs. G. 
Z. Auckland & Son, Bower 
& Co, Burnham & Co, 
Economic Electric, Ltd., A. 
W. Gamage, Ltd., Marconi 
Scientific Instrument  Co., 
Ltd., Leslie MeMichae!, and 
F. O. Read & Co., Ltd. 
Amongst the exhibits sent 
in by competitors for the 
Model Engineer model- 
making competition, it is 
surprising that there were but 
two models containing wire- 
less apparatus—firstly, Mr. 
Ballhatchet’s complete re- 
ceiving outfit, of novel con- 
struction, and secondly, Mr. 


" Model Engineer" Exhibition. 


Howell's exhibit of a paddle steamer, which was 
equipped with a small transmitting apparatus, cap- 
able of communicating over one mile. 

A brief description of the trade exhibits may bá 
of interest. 


MESSRS. G. Z. AUCKLAND & SON’S exhibit 
was devoted almost entircly to component parts, 
and any amateur who was considering the con- 
struction of a radio receiving installation was 
naturally attracted to this stall. These component 


parts included cheap and well-manufactured 
variable condensers. 
MESSRS. BOWER & CO. exhibited a large 


number of component parts, as well as certain 
three-electrode amplifiers of French manufacture. 


MESSRS. BURNHAM & CO. were exhibiting 
their Ultra-Five receiving apparatus, and their 
honeycomb coils. An interesting instrument 
which they were showing was the telephonic 
transmitter which is used for the wireless telephone 
concerts sent from the Hague, and with most of 
vs so familiar. 


MESSRS. ECONOMIC ELECTRIC, LTD., 
amongst their numerous electrical exhibits, showed 
some interesting pieces of wireless apparatus, 
including an instrument wherein a thermionic 
valve is used in the limbs of the well-known 
Wheatstone Bridge. 


MESSRS. A. W. GAMAGE, LTD., were exhibiting 
a large number 0? component parts, and in particular 
their multiple inductance units. 


MESSRS. THE MARCONI SCIENTIFIC 
INSTRUMENT CO., LTD., had a unique exhibit 
of receiving units, including a complete set of their 
six units, of which the first unit is a con- 
denser, the second a tuner, the third a high- 
frequency amplifier, the fourth a detector, 
the fifth a note magnifier, and the sixth 
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a telephone transformer. These 
instrumente can all be bought 
separately, and when joined 
together, as they are designed 
to do, produce a highly efficient 
receiving unit. Besides this, 
there were various component 
parts, including thermionic 
valves and H.T. batteries. 


MR. LESLIE McMICHAEL'S 
exhibit was devoted almost 
entirely to Disposal Board War 
Office apparatus, including 
Townshend wavemeters, short- 
wave tuners, condensers, and 
numerous component parts, such: 
as valves and H.T. batteries. 


MESSRS. F. O. READ & CO. 
showed a large number of 
complete instruments, including 
high-frequency and low- 
frequency amplifiers in various 
combinations, as well aa a large 
selection of accessory apparatus. 
. It is to be hoped that, if the Model Engineer 
are considering further exhibitions, that they will 
take a larger hall, and so be able to accommodate 
the large crowds more comfortably than was the 
case at the Horticultural Hall. Altogether the 
organisers of the exhibition are to be congratulated 
on a most popular and attractive exhibition. 


We are indebted to the publishers of the Model 
Engineer, Messrs. Percival Marshall & Company for 
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the photographs of the various stalls where wireless 
apparatus was on show which we publish herewith. 

The exhibits of wireless interest formed, of course, 
only a small percentage of the engineering exhibite 
at the Horticultural Hall. 


DUTCH CONCERTS. 
FINAL SUBSCRIPTION LIST. 


The following additional subscriptions to the 
Dutch Concerts Fund are hereby acknowledged :— 


£ s.d. 


Carried forward 54 7 0 

Burton-on-Trent Wireless Club 110 0 
Derby Wireless Club .. i^ 1 1 0 
Mr. G. F. M. Wynne .. s i 1 1 0 
» W. T. Tucker 1 1 0 
»  V.Seaton.. ] 1 0 
» J. P. Holden Ss - 1 0 0 
» S. Blanchard "D s 5 10 6 
» C. F. Crompton .. ka - 10 0 
» F.C. Clark ae 63 $a 5 0 
£02 6 6 


At the suggestion of the Nederlandsche Radio 
Industrie (the organisers of the Concerts), we are 
now closing this subscription list and a cheque for 
the above amount will be forwarded to the Neder- 
landsche Radio Industrie. Their acknowledgment 
will be published in The Wireless World, We take 
this opportunity of expressing our appreciation of 
the efforts of the Dutch Concert organisers. 

We also thank all those who have contributed to 
the Fund opened in this magazine. 
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Receiving Circuits* 


By Crisp C. Repsnaw, Associate I.R.E. 


HE object of this paper is to give a brief 
resumé of the various circuits employed 
for wireless reception purposes. I am 
often asked the question, ‘“‘ What is the best circuit 
to use for such and such a result ? ” or, “ Why is 
one particular circuit better than some other par 


Fig. 1. 


ticular circuit ?" Well, practically any circuit 
you might care to draw—within reason—would 
work: that is to say you could, under suitable 
conditions, get signals with it. But would it 
work efficiently ? To be more exact, would it 
work efficiently on the particular wavelength you 
most wish to receive, or for that particular purpose 


Fig. 2. 


you most desire. Most people, when installing 
receiving gear, have some definite object in mind— 
perhaps it is the reception of very weak or distant 
signals—possibly they wish mostly to receive the 
famed Dutch concerts. Different circuits give 
different results for different purposes—looking 
at the problem from the efficiency point of view. 
Not everyone can afford to employ multi-stage 
amplifiers to get the desired results. For these 
people then, I have roughly classified a set of circuits, 
irs pum where such values are likely to be 
useful. 


*A Paper read before the King’s College Wireless 
Society. 


Considering, firstly, the case of the raw amateur. 
He wants signals, is not too particular that there 
should be no interference between the various 
simultaneous signals he should get, and wants them 
as quickly and as easily and cheaply as he can get 
them. He erects an aerial. Before carrying on 
I should like to emphasize two points. Firstly, 
when he erects that aerial, let it be the best he can 
erect, keeping within the limits laid down by the 
P.M.G. Secondly, let him buy the most sensitive 
headgear he can obtain. With a good aerial 
and a good pair of telephones signals are a certainty. 
With a small aerial or indifferent telephones signals 
are much less certain unless supersensitive circuits 
are employed. By taking these points seriously 
to heart the raw amateur will save himself a great 
deal of disappointment. The simplest circuit I 
can give is shown in Fig. 1. 

It suffers from many disadvantages, but is a 
good circuit with which to start off. Most people 
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quickly transform it to the circuit given in Fig. 2. 
These two circuits have very similar characteristics. 
Circuit Fig. 2 gives less interference, or jambing, 
than does the circuit Fig. 1. Both are very suitable 
for all wavelengths above about 300 or 400 metres. 
and the efficiency on the longer waves is greater 
than on the shorter ones. Neither circuit, however, 
is capable of tuning to a longer wave than about 


Fig. 4. 


7,000 metres, and the efficiency at this wave is very 
low. Circuit Fig. 2 will give good results on short 
waves. Assuming an aerial of dimensions the 
maximum the P.M.G. allows, the efficiency curves 
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of these two circuits are somewhat of tho shape 
shown in Fig. 3. 

The auto transformer curve corresponding, of 
course, to the circuit of Fig. 1, and the coupled 


Fig. 5. 


to that of Fig. 2. Points to notice in employing 
any crystal receiver circuit are these. The crystal 
detector is a voltage operated device; hence all 
capacities should be kept as low as possible. In 
bringing up a wavelength always add inductance 
in preference to adding capacity. Always add tho 
inductance in such a way that the crystal receive: 
the P.D. across the whole of it. In circuit Fig. I 
loading coils inserted in the aerial lead lower the 
efficiency. Neither of these circuits will respond 
to continuous waves, and usually it is not worth 
while adapting them for C.W., but if anyone has u 
small buzzer, a rotary commutator, or other 
interrupting device capableof making and breaking 
a circuit at an audible frequency (600 to 1,000 per 
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Fig. 6. 
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second is convenient) he may try inserting it in 
series with his telephones in such a way as to inter- 
rupt the telephone circuit ; but let him be careful 
to screen it and silence it—telephones, and, in 
fact, the whole circuit is extremely sensitive to 
stray magnetic fields; also much noise would 
certainly drown out any but a very strong signal. 
The piece of apparatus used for this purpose is 
termed a “‘ tikker.” 

So much for the “ raw amateur." We will now 
consider the reception of spark signals with the 
valve. 

The simplest form of circuit to use is given in 
Fig. 4. Again, this may be easily transformed into 
circuit Fig. 5. Precisely the same remarks as 
were passed about the circuits of Figs. 1 and 2 
apply to 4 and 5, and neither 4 nor 5 is suitable for 
the reception of weak signals. This is due to the 
peculiar shape of the characteristic curve for & 
valve, at the point marked P in Fig. 6. crystal 


Fig. 7. 


and valve characteristics are shown superimposed 

D is a damped wave varying grid potential about 
the point P. It will be seen that the average value 
of the anode circuit current is the same as if there 
were no signal varying the grid potential. At 
the same time, observing the crystal characteristic 
in the same manner, the average value of the current 
passing is considerably higher than the current 
passing when no signal is present. Hence, it is 
obvious that circuits 4 and 5 are unsuitable for 
the reception of weak signals. 

However, a very efficient circuit for general pur- 
poses in damped wave reception can be made by 
combining crystal and valve as in Fig. 7. Here it 
will be seen that the valve will amplify the incoming 
signals, the grid being adjusted to such a potential 
as to cause variation by the signal about the point 
P'. Fig. 8. The anode current will now oscillate 
circuit S.A, and the crystal will rectify the amplified 
signal. This method of reception is extremely 
efticient, but another circuit may be given which is 
even more efficient. 

Suppose we take a portion of the coil S, and couple 
it magnetically to the coil M, giving us the circuit 
of Fig. 9. 

Now, the energy flowing in the anode circuit ir 
obtained from the H.T. battery H, and is released 
by the varying potential of the grid, due to incoming 
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amplitude of such varying potential. Coil R, 


magnetically coupled to coil M, hands to M some of 


the amplified signal exactly in phase with the signal, 


Fig. 8. 


boosting up the grid potential, which, in turn, allows 
a greater anode current to flow. Hence the valve 
can be used most efficiently in a circuit of this 
description. 


Fig. 9. 


_ By coupling the two coils M and R sufficiently 
tightly together, the anode circuit can be made to 
‘ oscillate,” that is, generate an oscillating current, 


Fig. 10. 


THE WIRELESS WORLD 
signals, its amplitude being proportional to the 


the energy being supplied by the H.T. battery. 
When oscillating, the circuit is in a condition to 
receive C.W. signals by the “beat” or “ inter- 
ference " method. 

Fig. 10 is the circuit which I consider, after 
having tried nearly every known circuit having 
any degree of simplicity, to give the best all-round 
results. It readily oscilates on any wavelength 
between 400 and 20,000 metres, is simple to adjust 
and to keep in adjustment. It is equally good for 
damped or undamped waves, and really its only 
disadvantage lies in the fact that it will not readily 


Fig. 11. 


rectify on short waves—waves shorter than 600 
metres. Using one ''French"' valve and this 
circuit, with the maximum P.M.G. serial in a good 
position, I have logged three different American 
stations, 

For the man who wants loud—really loud— 
signals, the following is recommended. Firstly, 
get that last circuit I described working nicely. 
Then, in place of the telephones, fit the primary of 
an intervalve, low frequency transformer, and 
complete wiring as shown in Fig. 11. "This attach- 
ment is termed a *'' note magnifier,” as it increases 
the amplitude of the note-frequency vibrations. 
Several of these may be attached in series, so to 
speak, each with the primary of its intervalve trans- 
former in the anode circuit of the previous valve, 
However, note magnifiers suffer from a disad vantage. 
They amplify the loud signals and other sounds 
in much greater proportion than they do the weak 
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signals, Hence, something different is required 
for long range or weak signal work. For this 
purpose we use H.F. (high frequency) transformers 
when we wish to work over a short range of wave- 
length, but high frequency transformer coupling is 
not successful over & wide range of wavelengths, 
except where the complication of interchangeable 
transformers is introduced. For simplicity, there- 
fore, it is best to use resistance-capacity coupling, 
as in Fig. 12. This two-valve circuit I have found 
most successful. I employ type E.S.4 valves. 
Values are as follows :—C, — 0-0001 microfarads, 
anode resistance = 85,000 ohms, C, = 0-0004 micro- 
farads (preferably variable) and B from 25—45 volts. 
Pointe to note in this circuit are: the resistance 
should be physically small, to have as little capacity 
to earth and to other instruments as possible. The 
same remarks apply to C, C, is only necessary 
.for short wave work. This circuit is particularly 
suitable for telephony reception as it is quite easy 
to get just off the oscillation point. Itisa '' quiet ” 
circuit, and as such is suitable for the attachment 
of note magnifiers. With too tight & coupling 
it readily “ howls,” which is not conducive to the 
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long life of the valves, and gives very serious 
annoyance to your wireless neighbours. 

My last circuit (Fig 13) is a development of Fig. 
12, and I have found by experience that it gives 
somewhat better results. A critical adjustment can 
be obtained when the circuit just does not oscillate, 
but the arrival of à C.W. signal starts it off. On 
the other hand a spark signal will not start it oscillat- 
ing unless the signal is very strong. Using this 
last circuit in conjunction with a three-valve 
note magnifier and & loud speaking telephone, the 
Dutch concerts are audible twenty yards distant. 
Using the two valves only these concerts are nicely 
audible, there being no distortion provided the set 
is kept just off the oscillation point. 

I consider that magnetically coupled circuits in 
general are not suitable for speech reception on 
account of the distortion they produce when 
oscillating, or nearly so, and lack of definition of the 
oscillation point. 

In conclusion I wish to tender my thanks to Mr. 
Mills, of Hastings Grammar School, for his kind 
co-operation in the investigations of the two last. 
named circuits. 


The Rating of Accumulators for Filament Heating. 


for heating the filament of their thermionic 

valves are sometimes puzzled by the dis- 
crepancy in the rating of well known sizes of cells 
sold by different dealers. 

Before the advent of the thermionic valve, 
extensive use was made of portable accumulators 
for the coil ignition system on motor cycles. The 
intermittent discharge through a trembler contact 
gave an apparent duration of double the hours at 
which the accumulator could maintain a certain 
current. 

This led to the ignition rating of portable cells 
which ie entirely useless and misleading when 


Us of the necessary 6-volt accumulators 


considering their use for wireless work where the? 
discharge is continuous and for long periods. 

To describe cells for wireless users as being of & 
stated *‘ ampere " size is very misleading, to put 
it mildly. 

The ‘‘ampere hour” is the only rating that should 
be used, and purchasers of accumulators should 
satisfy themselves on this point before purchasing. 

To ascertain the exact capacity of a battery 
the discharge amperes should be maintained for 
10 hours at a constant rate. 

A battery stated to be 100 ampere hours should 
be capable of discharging at 10 amps. for 10 hours. 

H. LesLie Dixon, M.I.E.E. 
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ANNUAL REPORT OF THE COMMITTEE 
For THE YEAR ENDING OCTOBER, 1921. 


& year of continued prosperity and progress 

which has kept pace with the increased 
activities of wireless telegraphists throughout 
the country. 

The second Annual Conference was held at the 
Royal Society of Arts on March Ist, 1921, under the 
Presidency of Dr. J. Erskine Murray, most of the 
33 Societies then affiliated being represented. 
It was resolved to apply to the Postmaster-General 
for permission for the Marconi Company to transmit 
a regular weekly programme including calibration 
waves, speech and music—a service which they 
were ready and willing to provide—and the negotia- 
tions have been diligently pursued during the last 
nine months, but at the close of the period to which 
this Report refers no definite result has been 
achieved. 

Delegates and members of the London Society 
to the number of 40 afterwards dined together at 
Romano's Restaurant, and it is intended to establish 
the custom as an Annual Dinner on the occasion 
of the Conference and Presidential Address in 
future. 

Fifty Provincial and Suburban Wireless Societies 
have now been affiliated. 

The following Papers have been read during 
the year under review :— 
November 18th, 1920. 
Printing on the Creed Automatic System." 

Mr. A. A. Campbell Swinton, F.R.S. 

December 10th, 1920. "A Four - Electrode 
Thermionic Detector for Damped or Undamped 
Electric Oscillations of High or Low Frequency.”’ 
By Professor J. A. Fleming, F.R.S. 

December 21st, 1920. *“ Wireless Valve Circuits 
as applied to the Measurement of Physical Quanti- 
ties." By Professor Whiddington. 

January 27th, 1921. ‘The Wireless Stations 
of British Commercial Airways.” By Lieut. 
Duncan Sinclair. 

March Ist, 1921. 


T Committee have pleasure in recording 


“ Wireless Telegraphic 
By 


“The Greatest Problem in 


Radio." By Dr. J. Erskine Murray. 
April 5th, 1921. “Some Acoustical Effects in 
Wireless." By Dr. J. Robinson. 


May 2nd, 1921. ‘‘ Experimental Wireless Tele- 
phony.” By Mr. Philip Coursey, B.Sc. 

June lst, 1921. '' A Universal Amplifier, suitable 
for all Wavelengths.” By Mr. A. A. Campbell 
Swinton, F.R.S. 

June 27th, 1921. 
Frequency Resistance Amplifiers.”’ 


“The Design of High 
Contributed 


by Lieut. Edes, R.E., and read by Mr. Philip 
Coursey, who subsequently gave a demonstration 
of the Pieze-Electric Properties of Rochelle Salt 
Crystals. 

September 30th, 1921. Discussion on ‘‘ Some 
methods of Recording Wireless Signals. Opened by 
Mr. Philip Coursey, B.Sc. 

October 26th, 1921. ‘Selectivity in Wireless 
Transmission." By Mr. Maurice Child. 

All these Papers, with reports of the discussions 
arising from them, have appeared in the Official 
Organ of the Society, The Wireless World, and have 
been reprinted separately to form Volumes of our 
Proceedings. Our thanks are due to the Editor 
and Publisher for the excellent manner in which 
this work is carried out, and also for considerable 
clerical assistance given to our Hon. Secretary. 

Most of the above meetings were held in the 
Lecture Hall of the Royal Society of Arts to whom 
our thanks are due. Arrangements have now been 
made for the regular meetings to be held in the 
Lecture Hall of the Institution of Electrical 
Engineers on the last Wednesday of each month. 

A postal ballot of the members was taken to 
determine the most convenient hour, with the result. 
that 6 o’clock was adopted by a majority of 25 
(123 for 6 p.m., and 98 for 8 p.m.). Light refresh- 
ments are served at 5.30 p.m. prior to the 
meetings. 

Two visits were arranged this year. The ex- 
perimental station of the Radio-Communications, 
Ltd., at Slough, was visited on June 27th, and 
the Wireless Station of the Croydon Aerodrome, 
on November 5th by the kind permission of the 
Controller of Civil Aviation at the Air Ministry. 

An illuminated Address was presented to Mr. 
A. A. Campbell Swinton, F.R.S., our first President, 
on the occasion of his resignation, and the Rules 
were altered so as to constitute him a Life Member 
of the Committee. 

A meeting of members who transmit in London 
and district was called in July under the Chairman- 
ship of Mr. Hope-Jones, to consider means for the 
amelioration of interference on 1,000 metre wave- 
length and their decision to limit transmission 
to 15 minutes at a time was confirmed and has since 
proved to be beneficial. 

Major Basil Binyon, O.B.E. B.A., A.M.LE.E., 
has been elected & Vice-President. 

At the beginning of the period covered by this 
Report, the membership of the Society was 316, 
and is now 368. 


ANNUAL REPORT OF THE Hon. ‘TREASURER 
For THE YEAR ENDING OCTOBER, 1921. 


I am glad to report again that the Society’s 
financial position shows steady improvement. 

The Income has increased hy roughly 45 per cent., 
whereas the expenditure is only about 34 per 
cent. in excess of the previous year. 

It will be noticed that the heaviest item in 
expenditure is for printing the Proceedings, and 


p 


í 


in this connection it is desirable that it should 
be clearly understood that the figures include for 
printing, blocks, and diagrams, special envelopes, 
and postage, etc., as well as for duplicating any 
notices in the same enclosure. 

The expenditure for ordinary postage is also a 
serious, but unavoidable item, and shows the 
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extensive correspondence conducted between the 
Executive and the members of this and athliated 
societies. 

I desire to thank the Hon. Auditor, Mr. John 


Ockleshaw, F.C.A., for the help given in preparing 
the Cash Statement. and for auditing the accounts. 
(Signed) L. F. FOGARTY, 
December, 1921. Hon. Treasurer. 


CASH STATEMENT ron YEAR ENDING OcTOBER lsT, 1921. 


Dr. 
To Balance at October lst, 1920 


» Subscriptions 425 18 9 


£544 15 9 


Cr. 


. £118 17 O0 | By Reprints of Proceed- 


. 


ings, Postage and 

Notices of Meetings £138 13 0 
» Printing Membership 

List and Book of 

Rules i es 36 13 
» Printing and Stationery 31 6 
» Hire of Lecture Hall.. 49 2 
», Postages and Clerical 

Assistance .. xt 
». Rent, Storage of Furni- 

ture and removal of 

same EN 2s 
» Sundry Expenses, 

Cheque Book, etc... 


oO Neo 


62 0 


13 4 O0 


15 10 
£331 15 
212 10 
10 


Balance in Bank 
Petty Cash in Hand 


© = to 


£544 15 


Transmission of Calibration Waves and Telephony for Amateurs. 


convened by the Wireless Society of London, 

on Wednesday, January 25th, it was an- 
nounced that the Postmaster-General had authorised 
the transmission of Calibration waves and Telephony 
for Amateurs for half an hour each week. The 
concession is the outcome of lony continued negotia- 
tions on the part of the Wireless Society of London, 
culminating in the Petition which was presented to 
the Postmaster-General on December 28th last, the 
text of which appeared on pages 665 and 666 of 


A T the Annual Conference of Wireless Societies 


the January 21st, 1922, isssue of The Wireless 
World. 


At the request of the Wireless Society of London, 
the Marconi Company undertook to transmit these 
signals from Chelmsford. The following is the 
programme of the transmissions which will be made 
under the direction of the Marconi Scientific 
Instrument Company, Ltd., every Tuesday evening 
at 7 p.m., commencing on Tuesday, February 14th. 
The call sign 2MT will be used. 


| TYPE OF WAVELENGTH APPROX. 
| TIME G.M.T. MESSAGE TRANSMISSION IN METRES POWER 
| 1900 to 1905 CQ de 2M T 2MT 2MT 
| (repeated ). 
| Here Marconi Scientific 
| signals (repeated). C.W. 1,000 1 kW 
Wavelength 1,000 Telegraphy 
metres. 
Aerial amperes...... 
| Series of V's Long Dash 
: 2MT 2MT 2MT. 
| = nom |j ————À 
1910 to 1915 Messago as above C.W. 1,000 $ kW 
(With fresh data re Aerial Telegraphy 
; amperes) 
. 1920 to 1925 Message as above C.W. 1,000 į kW 
(With fresh data re Aerial Telegraphy 
amperes) 
1935 to about 1955 | Here the Marconi Scien- 
15 AU maths trans- | tific Instrument Com- 
2 minutes interval between |. pany’s Station at Telephony 700 } kW 


each selection Chelmsford. 
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Wireless Club Reports 


NOTE.— Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless 
Clubs and Societies. Such reports should be submitted without covering letter in the exact form in whsch they 
are to appear and as concise as possible, the Editor reserving the right to edit and curtail the reports if necessary. 
The Editor will be pleased to consider for publication papers of unusual or special interest 
read before Societies. An Asterisk denotes affiliation with the Wireless Society of London. 


The Leeds and District Amateur Wireless 
Society.* 

Hon. Secretary, Mr. D. E. Pettigrew, 37, 
Mexborough Avenue, Chapeltown Road, Leeds. 

A General Meeting was held on January 27th 
at the Leeds University. At 8.0 p.m. the President 
(Professor R. Whiddington, M.A., D.Sc.), called 
upon Mr. G. P. Kendall, B.Sc. (Vice-President), to 
take the chair. The President then delivered a 
Presidential address upon ''The Application of 
Wireless Circuits to Minute Physical Measurements." 
The address was devoted to & description and 
demonstration of the principles underlying the 
ultra-micrometer, an instrument which the lecturer 
had invented and been working with for some time 
past. He stated that the engineer using & micro- 
meter gauge did well if he (the engineer) succeeded 
in measuring with accuracy to a ten thousandth 
part of an inch, but by applying the ultra-micro- 
meter it is possible to measure to less than a 
thousand millionth of an inch with extraordinary 
ease and accuracy. As yet the apparatus had only 
been used in the laboratory, but is capable of wider 
application, and in its present form it has been 
successfully used to record extremely minute 
variations of temperature and pressure. At the 
conclusion of the address the Chairman opened the 
discussion, during which someinteresting pointe were 
raised. At the close of the discussion a hearty 
vote of thanks was accorded to the President. 
The meeting then broke up to inspect the apparatus 
on view, amongst the exhibits being the R.A.F. 
7-valve amplifier used in conjunction with & novel 
design of frame aerial. Loud-speaking telephones, 
a thrce-valve L.F. magnifier, and a neat accumulator 
H.T. battery were also on view. Towards 9.30 
the meeting terminated, and doubtless some of 
those present during the evening went 
straight home “to try it." Attendance only fair, 
this being undoubtedly due to adverse weather 
conditions. 

On Saturday, January 28th, some members of 
tho Society paid an informal visit to the first annual 
exhibition of the Bradford Wireless Society, held 
at the Technical College, Bradford. A very 
enjoyable time was spent examining the numerous 
exhibits which included practically everything 
from contact studs to seven-valve amplifiers, 
model liners, guns, and C.W. transmitters. Music 
and songs from 2QK were received at the exhibition 
and provided quite a variety turn. The visitors 
from Leeds came away very enthusiastic from the 
Exhibition, and were well rewarded for their 
travelling in Cup-Tie '* Specials." 

Particulars of the Leeds Society may be had from 
the Hon. Secretary. Meetings bi-monthly ; annual 
subscription, 5s. The Hon. Secretary would like 
to know what has happened to the 400 odd men who 
trained for the Merchant Service during 1917/18 
at Leeds. 


Bradford Wireless Society.* 

Hon. Secretary, Mr. J. Bever, 85, Emm Lane, 
Bradford. 

The Society has now held its first Exhibition, 
and the work of the organisers has been well 
repaid. 

By the courtesy of the Technical College 
authorities we were granted the use of the College 
Hall. The proceedings were opened at 7 p.m. 
on January 27th, by the Lord Mayor of Bradford 
(Mr. T. Blythe), a large number of people being 
present. 

The exhibits were many and various, the principal 
trade exhibitors being Messrs. Burnham & Co., 
The Mullard Valve Co., Ltd., and the British 
Wireless Supply Co. All are to be complimented 
upon the excellence of their productions. 

Demonstrations were given at intervals, signals 
being heard all over the hall by means of a '* loud- 
speaker.” 

On Saturday, January 28th, the Exhibition was 
open from 2 p.m. to 10 p.m. 

By the courtesy of General Ferrié, of the Eiffel 
Tower Radio Station, special programmes of 
telephony were sent on both days. It is believed 
that we are the first Society out of London to be 
accorded this privilege, and needless to say it was 
much appreciated. 

From 3 p.m. to 4 p.m. on Saturday, Mr. Hartley 
Bolton, the Yorkshire tenor, sang selections of 
songs over the wireless telephone from our Secretary’s 
house at Heaton. 

At 7 p.m. we were privileged to hear Professor 


' G. W. O. Howe, of the National Physical Labora- 


tory, give his lecture on '' Electromagnetic Waves 
and their Use in Wireless Telegraphy," which ail 
present very much enjoyed. 

The Committee wish to express their appreciation 
of the hearty manner in which all concerned co- 
operated with them to make the Exhibition & 
success, and it is their profound regret that 
Professor Richardson, the Principal of the Technical 
College, was prevented by illness from being present. 


Manchester Wireless Society.* 

A lecture on ‘ The Electric Arc,” was given on 
January 12th, before the Society, by Mr. J. C. A. 
Reid (Vice-President). The lecturer very ably 
explained the theory of the are, and by means of 
diagrams illustrated the various types in use 
to-day, and also those which were used extensively 
during the war. The practical side of the subject 
was minutely described, being based on the search- 
lights used in coast defence stations. In connec- 
tion with the latter, two types of mirrors were 
dealt with, the one giving a parallel beam of 
light and the other a fan-shaped beam. The 
control of these machines, by hand and auto. 
matically, also gave the lecturer plenty of interest- 
ing notes to work from. 

Mr. Reid also touched upon the arc from a wireless 
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point of view, but time did not allow him to enlarge 
upon this theory. In the discussion which followed 
the lecture, many interesting questions were 
answered by Mr. Reid. In conclusion, Mr. Evans 
proposed a hearty vote of thanks to the lecturer, 
being supported by Mr. Mansfield, the members 
responding with generous applause. 

A whist drive and dance was held on January 
21st, at the Albion Hotel, Piccadilly, and a special 
feature of the dance programme was the reception 
of waltz music by wireless telephone, from a local 
member's station. The result was so successful 
as to ensure the company dancing the full extent 
of the hall, and a repetition had to be asked for. 
During the interval for refreshments, gramophone 
selections were received to the satisfaction and 
pleasure of all present. 

Mr. Y. W. P. Evans, 7, Clitheroe Road, Longsight, 
Manchester. 

The North London Wireless Association.* 

Hon. Secretary, Mr. J. W. S. Prior, c/o Superin- 
tendent, Peabody Buildings, Essex Road, N.1. 

The Association's first Annual General Meeting 
was held at the Northern Polytechnic Institute, 
on Monday, January 24th, 1922. 

The Report covered the first thirteen months' 
activities of this Association, which was formed in 
November, 1920, with a membership of nine. Dur. 
ing the period of the Report 21 papers were read 
before the Association, two field days were held, and 
a visit paid to the Museum Telephone Exchange. 
A library has been formed, and a Technical Com- 
mittee organised for the purpose of helping members 
in the construction of their own sets, etc. The 
membership has increased to a total of 52. The 
balance sheet showed a total of £36 10s. 7d. re- 
cei ved, against which is an expenditure of £2810s.9d., 
leaving a balance of £7 10s. 10d. to be carried 
forward to the coming year. Both the balance 
sheet. and report were duly read before the meeting 
and unanimously adopted. Officers and Com- 
mittee for the coming year were then ballotted for 
and elected as follows :— 

President, Dr. F. C. Knight; Vice-Presidents, 
Major Basil Binyon, B.A., O.B.E., Mr. R. S. Clay, 
B.A., D.Sc. ; 
M.I.R.E.; Vice-Chairman, Mr. H. Norman Wilson ; 
Committee, Messrs. A. de Villiers, V. J. Hinkley, 
A. G. Hill, J. Nicol, B.A., B.Sc., G. D. Mever, 
W. Power; Hon. Treasurer, Mr. F. 8. Angel; 
Hon. Secretary, Mr. J. W. S. Prior. 

Following which three new members were duly 
elected. At the conclusion of this business Mr 
Walter J. Jonghin was called on to read his paper on 
“ Suggestions for Experiment." This paper was 
most. interesting, and gave several ideas for future 
experiment by the members. A discussion followed 
in which Messrs. Gartland, Angel, Saville, Meyer, 
Robinson and Hinkley took part. At the conclu- 
sion of Mr. Jonghin’s reply a hearty vote of thanks 
was accorded him. This concluded a very suc- 
cessful meeting. 

Woolwich Radio Society.* 

Hon. Secretary, Mr. H. J. South, 42, Greenvale 
Road, Eltham, S.F.9. 

The Annual General Meeting of the above 
Society was held at Woolwich Polytechnic, on 
Friday, January 27th, 1922, at 8 p.m. Mr. W. L. 


Chairman, Mr. G. F. Auckland, 


McPherson, B.Sc., Vice-President, was in the 
chair, and called for the Secretary's report for 
1921. This was read by the Assistant Secretary, 
Mr. A. C. Beeson (in the absence, through illness, 
of the Secretary), and approved. The financial 
statement for 1021 was next submitted by the 
Hon. Treasurer, Mr. G. Dowley, and approved. A 
balance left over from 1921 of £1 18s. 3d. being 
considered satisfactory. 


Mr. McPherson then read his paper on the '* Aims 
and Objects of the Woolwich Radio Society,” 
beginning with the formation of the Society in 
1918, largely owing to the energy and enthusiasm 
of Mr. W. T. James. He sketched its growth up 
to the present time. He dwelt upon the objecta 
of the Society, which were threefold, viz., to establish 
and maintain an efficient wireless receiving station ; 
to advise and help the more advanced experimenter 
by means of lectures, demonstrations, papers, 
and literature bearing on wireless telegraphy ; 
and, most important, to encourage, instruct and 
initiate the beginner into the fascinating mysteries 
of wireless telegraphy. To further these objects 
he proposed the creation of one new office and three 
sub-committees :— 


(1) A Chairman of the Society was badly 
needed—one who, beside presiding at the monthly 
meetings should direct the energies of all the 
members into the most profitable channels. 

(2) An Apparatus Sub-Committee, whose 
duty it should be to look after the apparatus 
possessed by the Society, and who should be 
empowered to buy and make such apparatus as 
the Society considered desirable. 


(3) An Advisory Sub-Committee, who should 
look after the interests of the beginner, and 
initiate and instruct such as to the best way to 
begin the study and practice of W.T. 

(4) A Librarian who should gather, acquire, 
and lend out such wireless books and papers 
could be got. . 
The Chairman then called on the existing officers 

to resign, and called for fresh nominations. 


The following were duly elected for 1922 :— 

President, Col. Cousins, C.M.G., R.E.; Vice- 
Presidents: A. E. Hogg, Esq., M.A., F.C.S., A. 
Vinycomb, Esq., D.Sc., Capt. C. T. Hughes, 
W. McPherson, Esq., B.Sc.. W. T. James, Esq. 
Chairman, W. L. McPherson, Fsq., B.Sc. (pro 
tem); Hon. Secretary, Mr. H. J. South; Assistant 
Hon. Secretary, Mr. A. C. Beeson ; Hon. Treasurer, 
Mr. C. Dowling; General Committee, Messi s. James 
Frazer, Wren, Berry and Bargery; Apparatus 
Sub-Committee, Messrs. McPherson, James, Bridge 
and Morley; Advisory Sub-Committee, Messrs. 
Beeson, Houghton and South; Librarian, Mr. R. 
A. Palmer. 

At the close of the meeting Mr. A. C. Beeson 
proposed a hearty vote of thanks to the Chairman, 
Mr. McPherson, for his wise counsels, which was 
carried unanimously. 

The Wireless Society of Highgate.* 

Hon. Secretary, Mr. D. H. Eade, '' Gatra,” 13a, 
Sedgemere Avenue, East Finchley, N.2. 


This Society is now growing very satisfactorily, 


` and a most interesting series of lectures have been 


given in the past few weeks, as follows :— 
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30th December. Mr. W. H. Saville. Lecture 
and demonstration on the manufacture of basket, 
slab and honeycomb inductances. 

January 6th. Mr. L. Grinstead. The second 
of his series of Jectures on the thermionic valve, 
the subject being “ Transmission." 

January 13th. Mr. H. Andrewes. Demonstra- 
tion of a three-valve receiver of his own construction, 
with several novel features. 

January 20th. Mr. F. L. Hogg. 
of inductance and capacity. 


On January 27th the first formal General Meeting 
of the Society was held, and the following officers 
were elected :—Chairman, Mr. H.. Andrewes; 
Vice-Chairman, Mr. L. Grinstead ; Hon. Secretary, 
Mr. D. H. Eade; Hon. Treasurer, Mr. L. R. 
Rowlands; Hon. Librarian, Mr. S. B. P. Barnes ; 
Member of Committee, Mr. R. E. Clay ; the officers 
of the Society being er-o7icio members of the 
Committee. 

Mr. P. R. Coursey, the President of the Society, 
occupied the chair at this meeting, and gave his 
Presidential Address, in which he dealt with first 
the proceedings at the recent Conference of Affiliated 
Wireless Societies, and, secondly, with the various 
lines of research open to amateur wireless workers. 
A Committee of four was appointed at this meeting 
to deal with the erection of the Society's aerial and 
the installation of the Society's receiving vet. 


On Tuesday, January 3lst, a very successful 
public lecture and demonstration were given by 
Mr. Philip R. Coursey, B.Sc., F.Inst.P., A. M.I.E.E., 
at the Highgate Literary and Scientific Institution, 
the chair being occupied by the Mayor of Hornsey. 
Between 150 and 200 persons were present, and they 
received with much enthusiasm the interesting 
facts demonstrated to them by the lecturer. Mr. 
Coursey explained very simply the principles under- 
lying the production of high-frequency oscillations 
and their conversion into electric waves, illustrating 
his remarks with the well-known mechanical analogy 
of the coupled pendulums and with many interesting 
lantern slides. He touched on the great strides 
made in this branch of science during recent years, 
accelerated no doubt by the events of the late 
war, and pointed out the enormous revolution 
which had taken place in the methods of trans- 
mission and reception of wireless signals due to the 
invention of the thermionie valve. Mention was 
made of the progress being made in wireless com- 
munication by many European countries and 
America, and several excellent photographs of 
high power stations were thrown on to the screen. 
The aerial was then connected to a demonstration 
set brought by Mr. Coursey, and were picked up from 
various stations and made clearly audible through- 
out the hall by means of a loud-speaker. At a 
pre-arranged time, music and speech were received 
from Mr. McMichael and Mr. Burnham, who 
kindly transmitted to Mr. Coursey for the purpose, 
and these were heard distinctly and with little 
distortion. At the conclusion of the lecture a 
hearty vote of thanks was accorded to Mr. Coursey, 
and also to the Mayor of Hornsey for his kindness in 
taking the chair. 


The meetings of the Society are now being held 
each Friday evening at 8 p.m., at the Highgate 
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Literary and Scientific Institution, 11, South 
Grove, Highgate, N., and it is hoped very shortly 
that an arrangement will be come to whereby 
this will be the regular meeting-place of the Society. 

The Hon. Secretary will be pleased to receive 
any applications for membership or to answer any 
questions regarding the Society. 


The West London Wireless and Experimental 
Association.* 


On December 8th Mr. C. W. Hirst continued his 
elementary lectures for the benefit of the Junior 
Section, and Mr. W. T. Fair (Librarian), detailed 
the new library schemes which he had drawn up, 
and also read the proposed rules which were ayreed 
to by the members present. At the meeting held 
on December 15th, notices from the Wireless Societv 
of London were read, and Mr. C. W. Hirst was 
appointed as second delegate to attend their 
meetings on behalf of the Association, together 
with the Vice-President (Mr. F. E. Studt). It was 
decided to adjourn the meetings of the Association 
until after the Christmas holidays. At the meeting 
held on January 12th Mr. F. E. Studt gave a very 
interesting demonstration and lecture on the 
Townshend Wavemeter, its Construction and 
Various Applications. Questions were invited, and 
replies were ably demonstrated, much to the 
satisfaction of the querists. 


The Association had a very pleasant and interest- 
ing evening at their rooms in the Central School, 
Belmont Road, Chiswick, on Thursday, the 19th 
inst., when a very fine demonstration in wireless 
telephony was given by Lieut. H. S. Walker, 
A.M.I.R.E., and Mr. J. A. Partridge, of the Wireless 
Equipment Co., Merton. 

Members and their friends gathered to the 
number of fifty-four, and both the lecturer and 
the oflicers of the Association were more than 
pleased with such a fine attendance. The demon- 
stration started at 7.45 p.m., when the President 
(Mr. Geo. Oxford) opened the meeting by intro- 
ducing Lieut. Walker and his assistante to those 
present: also he had much pleasure in welcoming 
the President (Mr. A. R. Pike) and other officers and 
members of the Hounslow and District Wireless 
Societv, who had so kindly come along to make the 
gathering a success. 

Mr. Pike replied on behalf of the Hounslow 
Society, and said it gave him great pleasure to 
attend such & fine meeting, and he sincerely hoped 
that it would not be the last time the members oí 
these two neighbourly wireless societies would 
meet together in their endeavours to fathom the 
depths of this particular branch of science. Mr. 
J. F. Bruce, of Bedford Park, also five juniors from 
the science class of the Central School, were 
welcomed by the officers and Committee. Lieut. 
Walker then explained the apparatus laid out on 
three large tables, apparatus which is specially 
designed for the use of the amateur. The piece of 
apparatus which was very fully explained and 
described, and illustrated with diagrams on the 
blackboard, was his Tuned Anode Receiver. The 
next piece of apparatus dealt with was his three- 
valve H.F. amplifier, and also his one-vulve 
amplifier and his Ravia Telephone Transmitter. 
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Lieut. Walker had arranged for his transmitting 
station at Brentford to transmit at 8.30 p.m. music 
to the meeting. “Hullo! Hullo!! Hullo!!! 
Brentford calling," was heard. ‘Then music fol- 
lowed, to the amazement of some of those present, 
who for the first time had heard the human voice 
transmitted by wirelesa. The music lasted about 
fiftcen minutes, end waa then terminated by the 
rendering of the National Anthem. The lecturer 
then demonstrated the transmission of telephony 
from another room, and this was heard in the same 
way. Various circuits were explained by diagrams 
and questions were then invited. The lecturer was 
at once bombarded with various technical que ies 
and he very fully replied. 

Mr. Horace H. Cotton, Hon. Sccretary, tun 
took the opportunity of thanking all gentlemen 
present for their attendance and support, which was 
most yratifying to both the officers of the Associa- 
tion and more so to Lieut. Walker. 9.30 brought 
the demonstration to a close, and the romaininy 
half-hour was spent by those present critically 
examining all the apparatus on view. 

The Hon. Secretary will be pleased to hear from 
any gentlemen desirous of joining the Association 
if they will communicate with him at his address, 
19, Bushey Road, Harlington, Middlesex. 


Sheffield and District Wireless Society.* 


Hon. Secretary, Mr. L. H. Crowther, A.M.I.E.E.., 
156, Meadow Head, Norton Woodseats, Sheftield. 

On the 9th Deceniber the Society held their 
second Annual Social gathering in  Atkinson's 
Caf*. A reception was held by the President 
(Mr. E. H. Crapper). A pleasant and enjoyable 
evening was spent in a whist drivo of twelve tables, 
followed by a number of excellent songs by mein- 
bers and friends, after which a presentation of a 
Single Valve Receiving Set was made to Mr. H. E. 
Yerburv, the past President. 

Mr. Crapper, in making the presentation, hoped 
that both Mr. and Mra. Yerbury would find pleasure 
in the experimental work which the set would 
atford. 

Mr. Yerbury, in replying, said any little assistance 
he had been able to give had afforded great pleasure 
and profit to himself. Much of his knowledyo of 
wireless had been acquired by attending the 
Society’s lectures, and he would prize the oppor- 
tunity of being able to put to a practical use the 
present they had made to him. 

The interesting and very enjoyable T was 
concluded with a dance to wireless music, arranged 
by Messrs. H. Lloyd and J. G. Jackson. 

On the 16th Decembor Mr. J. Patrick gave a 
paper on “ Automatic Telephony," illustrated by 
lantern slides showing the essential pieces of 
apparatus required in a Small Exchange. Alengthy 
discussion followed, which showed that a deep 
interest is taken in the proposed introduction of an 
Automatic Exchange at Sheftield. 


Leicestershire Radio Society.* 


The Annual General Meeting of the Society was 
held on January lith at Headquarters, the Vaughan 
College, the President (Mr. C. J. Atkinson) in the 
chair. The minutes of the last meoting were read 


and confirmed. Last year's officers having retired, 
the result of the ballot was read, the new officers 
being: President, Mr. C. J. Atkinson (re-elected). 
Vice-President, Mr. H. Dysart (re-elected); Com- 
mittee, Messrs. L. Pratt (re-elected), R. Crawley 
(re-clected) and W. Morton. The Secretary (Mr. 
J. Pallet) and Treasurer (Mr. P. Holyland) handed 
in their resignations. Mr. J. Rudkin was elected 
Treasurer and Mr. R. Crawley, Secretary pro tem. 

The late Treasurer than gave his report for last 
year. which showed the Society to be in a much 
better position than the year before. A hearty 
vote of thanks was accorded for the work he had 
done for the Society. 

The late Secretary then gave his report, stating 
that the membership had considerably increased, 
now numbering 42. The chief items of the year 
were the Exhibition, held on April 2nd, and the 
Social and Dance, held October lth, both of 
which financially showed gratifying results. 

The President addressed a lctter to all members, 
hoping that the lectures for the new year would 
prove helpful to all and that all meetings, both 
general and informal, would be well attended, as 
some useful work was hoped to be done. 

Members are reminded that subscriptions are 
now due. All interested in the Socicty should write 
to Mr. J. R. Crawley, Hon. Secretary, pro tem., 
269, Mere Road, Leicester. 


North Middlesex Wireless Club.* 


Hon. Secretary, Mr. E. M. Savage, '' Nithsdale,” 
Eversley Park Road, Winchmore Hill, N.21. 

The 83rd meeting was held at Shaftesbury Hall 
on the 25th January. The chair was taken by 
Mr. A. J. Dixon, and after the Secretary had read 
the minutes he reported on the Conterence of the 
Affiliated Wireless Societies which had taken place 
that afternoon. He then called on Mr. W. A. 
Saville to give a talk on '''The Construction ot 
High-frequency Amplifiers." 

Mr. Saville said that the use of high-frequency 
amplifiers was not sufliciently appreciated by most 
amateurs, and for telephony in particular the 
results were excellent, the freedom from distortion 
being a noted feature. He drew a typical circuit 
on the blackboard, and showed how to wire up the 
connections on a panel, which he passed round for 
inspection. He also described the making of the 
transformers in detail. Mr. Wordham described an 
alternative method of construction, which had the 
merit of cheanness, enabling several to be made up 
and comparative tests made. Other members 
contributed to the discussion and a lot of useful 
information was gleaned. 

The Club proposes to hold ita Annual Social 
Evening on the 22nd February. It will be remem- 
bered that the last one was a great success, and 
members are asked to make a note of tho date. 
The Annual General Meeting will be held on 
March 22nd. 


Wireless and Experimental Association.* 


Hon. Secretary, Mr. George Sutton, A.M.LE.E., 
18, Melford Road, 8.1.22. 
‘The members of the Wireless and Experjmental 
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Association, on January 18th, at the Central Hall, 
Peckham, listened to a well-prepared lecture by 
a member /Mr. W. G. Noakes) on “ Electrical 
Measuring Instruments.” There was not an 
instrument used in measurement that was leit 
out of his list, and he had much of interest to tell 
us of most of them. 


f Willesden Wireless Society.* 


The Willesden Wireless Society met at its head- 
quarters on Tuesday, 17th January, when Mr. W. 
E. F. Corsham (our Chairman) reported upon the 
Transatlantic Tests. He has been awarded Third 
Prize in the Competition, and we at Willesden are 
naturally very proud of the fact that to us has 
fallen the honour of being the only Middlesex 
Club to have a prizewinner in our ranks. We send 
our hearty congratulations to all other successful 
competitors. It is with great pleasure that we 
heard various details sent to Mr. Corsham by the 
other successful arnateurs, and note that our man 
probably used the lowest. number of amplification 
stages in the tests. Our Chairman stated that the 
jamming in London during the tests was terrible, 
and he has great sympathy for the other competitors. 
One night he received an apparently endless Trans- 
mission froin a telephone station on the test wave, 
and what with the are’s, spark and amateur 
jamming, some very weird if not very pleasing 
noises were heard at most hours of the test, and 
in some cases even with a fairly readable signal 
reception would be impossible. A neighbouring pen 
of young cockerels for ever dispelled the illusion 
that * the cocherel's shrill clarion heralds the 
approach of dawn." It was onc continuous dawn 
to those cockerels ! The usual London cat serenade 
also took place regularly about 1 a.m. to 3 a.m. 
each morning. We send special greeting to the 
Wireless experimental Association, with whom we 
share the London honours, and Mr. Godley’s 
remarks on Wembley (about four miles distant 
from Willesden), make the Londoner's victory even 
sweeter. 

Messrs. Blunden and Arnoll were our lecturers, 
and both gentlemen were in a very witty mood. 
They soon proved that they had a very sure know- 
ledge of their subjects, and & very interesting 
meeting was the result. Mr. Blunden lectured on 
* Lathe Working,” and Mr. Arnoll on “ Voltmeters 
and Ammeters." Towards the close of the meeting 
Mr. Wyatt (our pet figure man) rose '* To say a 
few words," at 9.55 p.m. Mr. Wyatt was still 
saying “his few words ” at 10.35, and, incidentally, 
looking for a new blackboard! Our Chairman 
diplomatically closed the meeting. 


The Corinium Wireless Society.* 


The first year’s work has been quite satisfactory. 
All being novices, except one or two, we have 
naturally had to begin at the beginning, and so the 
lectures have dealt. with such subjects as Capacity, 
Inductance, Wavelength, and the Action of the 
Valve. Morse buzzer practice has been fairly well 
attended, but will have to be a still more prominent 
feature in the near future. The meetings are 
monthly (usually the second Tuesday), and while 
our present membership is only twelve, it is rare 
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for a member to miss an attendance. There is a 
real spirit of keenness, which augurs well for the 
future. 

The election of officers for 1922 took place at 
the January meeting, with the result that the 
President (Mr. T. Frazer, M.A., F.C.S.) was re- 
elected, also the Hon. Secretary and the following 
three additional members of Committee—Messrs. 
Daffon, Miles and Stradling. The Hon. Secretary, 
who will be glad to hear of any new members, is 
the Rev. B. R. Keir Moilliet, The Old Vicarage, 
Cirencester. 


Burton-on-Trent Wireless Club.* 


Hon. Secretary, Mr. A. J. Selby, 66, Edward 
Street, Burton-on-Trent. 

A meeting of the Club was held on Friday, 
January 13th, with Mr. A. Chapman in the chair. 
The Secretary (Mr. A. J. Selby) had reccived a 
letter from the Wireless Society of London with 
respect to the petition to the Postmaster-General, 
signed by over 63 provincial wireless societies, 
representing over 3,300 amateur wireless tele- 
graphists in Great Britain. In an informal discussion 
reference was made to the amount of wireless 
telephony and music which is being transmitted by 
amateurs every evening. 

Mr. C. E. Randall gave an address on '* Science 
and Human Progress." An entertaining discussion 
followed, and the customary vote of thanks ter- 
minated the proceedings. 


The Wandsworth Wireless Society.* 


The above Society is still in existence and 
progressing in the right direction. The past year 
has been successful in all respects, and this vear 
gives promise of being another successful one. 


. On January 7th the first meeting of this vear, 
we had a social evening, comprising a general 
conversazione and concert. The concert. was ably 
arranged by our Treasurer (Mr. J. Turner), who 
through illness was unavoidably absent. The 
evening—an_ all-too-short one—proved a great 
success, and was much appreciated by the visitors, 
several of whom belonged to neighbouring societies. 

On January 20th we had the pleasure of a lecture 
by Mr. W. J. Fry on "" Short Wave Transmission 
and Reception," the former showing how one can 
keep within the 10-watt limit and have efficiency 
also. Mr. Fry also exhibited a very neat short 
wave tuner, the construction of which was explained 
in detail. 

We have promise of many interesting papers and 
demonstrations by members and íriends of the 
Society. Our membership is now 50, and new 
members will be welcome any Friday evening at 
7.30 p.m. at the Technical Institute, Wandsworth, 
High Street, S.W.18. 

Hon. Secretary, Mr. F. V. Copperwheat, 9, Bird 
hurst. Road, S.W.18. 


Liverpool Wireless Association. 

Hon. Secretary, Mr. James K. Wilkie, Junr., 
“ Avondale,” Knowsley Road, Cressington Park, 
Liverpool. j 

The Liverpool Wireless Association held a meeting 
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at the Royal Institution, Colquit Street, on Wed- 
nesday, the 25th January. It was decided to hold 
the open night on February the 9th, instead of 
the 8th, as previously announced, as on this date 
several special transmissions by telephony for the 
benefit of those who attend the meeting had been 
announced. The Hon. Secretary (Mr. James K. 
Wilkie) announced that he had received a letter 
from Mr. W. R. Burne, winner of the recent Tests, 
announcing that he was prepared to give a short 
lecture to the Society. This offer was received with 
loud applause. 

The Committee authorised Mr. Hyde to take 
steps to get all the Society's apparatus into working 
order by the purchase of new parts. (Mr. Hyde is 
the engineer and technical adviser of the Society). 

Mr. J. Coulton was elected Assistant Hon. 
Secretary. 


1 E 
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Derby Wireless Club. 


Meetings will be held at '* The Court," Alvaston, 
every Thursday evening at 7.30 p.m. 

February 17th—Mr. E. V. R. Martin, “‘ Single 
Valve Circuits." 

February 23rd— Informal Meeting. 

March 2nd—-Mr. E. F. Clarke, 
Currents.” 

March 9th—Informal Meeting. 

March 16th—Mr. C. L. Drury, “ Soldered Joints." 

March 23rd—Informal Meeting. 

March 30th—Informal Meeting. 

April 6th.—Mr. J. E. Allen, “ Ignition." 

April 13th—Informal Meeting. 

April 20th—Mr. F. V. R. Martin, “ Short Waves.” 

April 27th—Informal Meeting. 

Will members willing to give papers please 
advise the Committee? Any dates given above 
for Informal Meetings may be chosen. 

In common with other Wireless Clubs, the sum 
of £1 1s. has been voted from the Club funds to the 
fund for the Hague Concerta. 

Important —Subscriptions.—All subscriptions are 


“ Alternating 


Ipswich and District Wireless Society's Demonstration. 


due and payable on January Ist. of each year. 
There are a considerable number of. last year’s 
subscriptions unpaid. At a Committee meeting, 
held on January 25th, 1922, it was resolved that 
all members whose arrears and current subscrip- 
tions are not paid by the last day of February in 
any year shall be deemed to have resigned from 
the Club, and shall be struck off the rolls. 

Election of Members.—It was also resolved that 
Rule 3 shall be extended by a byelaw to the effect 
that all names of proposed members shall be placed 
before the Committee and posted upon the Club 
notice board, together with the names of proposer 
and seconder, for fourteen days. Any objections 
to be made in writing to the Secretary before the 
expiration of this period. Should no objections be 
raised, election will take place at the first following 
formal meeting. New members first subscriptions 


are due and payable on election. 

Library.—This requires modernising. Good text- 
books are costly, but with a little assistance from 
members a really good library, helpful to all 
members, can be formed. We have a keen Librarian, 
but to make the utmost use of him we must have 
the books. Several books and donations of 5s. 
and 10s. have already been promised. The Com. 
mittee will be very pleased to receive donations, in 
cash or kind, for the Library. 

Hon. Secretary, ‘“ The 
Derby. 


Ipswich and District Wireless Society. 


Hon. Secretary, F. T. G. Townsend, 46, Grove 
Lane, Ipswich. 

At a Cornmittee meeting of the above, held on 
January 9th, it was resolved to accept Mr. Lewis's 
offer of an excellently appointed furnishod room 
at 55, Fonnereau Road, for meeting purposes 
every Monday evening from 7 to 10 p.m. There 
are excellent prospects of the Club possessing the 
finest aerial in the town, BYE excepted. 


Limes,"  Chellaston, 
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On Tuesday, January 17th, & successful lecture, 
entitled '' The Romance of Wireless," was given by 
Mr. Stanley Lewis, at the Waterside Works. The 
lecturer demonstrated with numerous experimenta, 
including the use of a 14-inch spark coil (with 
230-volt mains on the primary !). The lecturer also 
traced the history of our favourite science by means 
of lantern slides, and a most enjoyable evening was 
spent. In the accompanying photograph Colonel 
Ionides and Mr. Lewis are shown on the left and 
right respectively of the stage. 

A Johnsen and Rahbhek loud speaker is shown at 
front of stage, behind the Brown loud speaker. 

The Club demonstrated with a three-valve 
amplifier, kindly loaned bv Messrs. F. O. Read & 
Co., a Marconi 55D amplifier and the home-made 
set belonging to the Treasurer (Mr. Keeble). In 
spite of local disturbances, loud signals were 
received from POZ, OUI, etc., at the close of the 
meeting. 


The North Essex Wireless and Scientific 
Society. 

At an informal meeting, held on January 24th 
at Braintree, it was decided to form a Wireless 
Society for North Essex. Mr. Adshead, B.A., was 
elected President. Temporary arrangements were 
made with a view to holding a further meeting 
later, when all the amateurs in the district had 
been communicated with. 

The birth of the Society was happily marked by 
the gift of a tuner and a single valve receiver by 
Mr. Castagnoli, and also by an offer made by Mr. 
Surman to charge all the Club's own hatteries free. 
The Society, therefore, commences life with prac- 
tically a complete single valve receiver. 

The temporary headquarters are 15, Rayne 
Road, Braintree, Essex. Will those interested 
please communicate with the Secretary, care of 
the above address. 


Lincoln and District Wireless and Scientific 
Society. 

On December 14th a public demonstration and 
lecture was arranged by the Society in the Municipal 
Technical School. The idea was to arouse the 
interest of local scientific men, and in this respect 
the meeting was an entire success, being attended 
by well over 200 people. 

The lecturer was Captain W. R. H. Tingey, and 
the Society could not have made a better choice, 
for from start to finish Captain Tingey held his 
audience enthralled. He outlined the development 
of wireless knowledge from the earliest time, and 
explained the methods for the propagation and 
reception of aether waves. His lecture was illus- 
trated by experiments. 

The practical reception of telegraphy and tele- 
phony was accomplished by means of a Tingey 
" ‘Three-valve Set," amplified by a captured 
German four-valve note magnifier, and made 
audible to the whole assembly by a Brown loud 
speaker. There was no doubt about the loud 
speaker; it shrieked out the C.W. signals. A 
CQ message was read and written on the black- 
board for the benefit of the audience. But the 
crowning interest of the evening was the reception 
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of telephony ; Mr. Burbury transmitted, and the 
reproduction was splendid. 

Later in the evening the Dutch Concert was 
picked up, and could be heard very distinctly by 
all, though the interference set up by & harmonic 
of Leafield and a spark station spoiled the effect. 

The vote of thanks proposed to Captain Tingey 
was carried with enthusiasm. | 

In the near future an exhibition of. instruments 
made or possessed by members is to be held. 
Demonstrations of the use of these will be made 
by the owners and all people known to be interested 
in the district will be invited. By this means it 
is hoped to still further swell the membership, 
which at present is 33. 

Some few wireless amateurs in the district do 
not yet belong to the Society, but now that various 
instruments, such as four-valve note maynifier, 
loud speaker, wavemeter, etc., have been purchased 
and can be borrowed by members, it is hoped to 
rope these in. 


Croydon Wireless and Physical Society. 


At a meeting of tho Croydon Wireless and 
Physical Society, held at the Central Polytechnic 
Croydon, on February 4th, 1922, Mr. A. H. Howe, 
of the Marconi Osram Valve Co., Ltd., gave a most 
interesting lecture on '' The Construction of Ther- 
mionic Valves." The Lecture was illustrated by 
some very excellent lantern slides, depicting the 
construction of all types of valves from the sinallest 
receiving valve used by amateurs to the largest 
transmitting valve used on transatlantic work. 
The lecturer also brought specimen valves of all 
types, also the component parts used in the con- 
struction, all of which proved of very great interest 
to the members present. The lecture was followed 
by a very keen discussion. 

The Chairman announced that & visit to the 
Croydon Aerodrome W/T Station had been arranged 
to take place on Saturday, March 4th, 1922, details 
of which would be announced later. Mernbers 
wishing to attend must notify the Secretary as soon 
as possible. The Meeting then terminated with a 
very hcarty vote of thanks to Mr. Howe. 

The Secretary, Mr. B. Clapp, Meadinoor, Brighton 
Road, Purley, will be pleased to receive applications 
for membership. 


Middlesbrough Wireless Society. 


The Middlesbrough Wireless Society would he 
extremely obliged if you would kindly insert a 
small notice to the effect that all wireless operators 
in port at Middlesbrough will be very welcome at 
any of the Society's meetings, which are held every 
Tuesday evening at 7.30, at the Societv's meet- 
ing room in Borough Road East, Middlesbrough. 

The Society is now progressing very well, and 
though it does not possess any complete apparatus, 
some very fine apparatus havé already been 
demonstrated by some of the members at the 
meetings. At these demonstrations connection was 
made to a temporary aerial which is slung over a 
neighbouring high roof. It is hoped to supersede 
this aerial at an early date, and materials have 
already been requisitioned for the purpose. 
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Experimental Stations. 


DIRECTORY OF CALL SIGNS. 


The particulars regarding the following stations which have appeared in The Wireless World for 
August 20th, 1921, and subsequent issues, should now be deleted :— 
AKX, 2AB, 2AL, 2AM, 2AZ, 2FB, 2FR, 2FU, 2HR, 2IL, 2IN, 2JX, 2 JZ 
2KF, 2KG, 2KM, 2KN, 2KO, 2KR, 2KV, 2 KW, 2 KY, 2LA, 2LB, 2LF, 
2LP, 2LY, 2MB, 2MD, 2MF, 2MI, 2MZ, 2NA, 2 NM, 2'NO, 2 OA, 2 OI, 2 ON 
The following additions or corrections should be inserted : — 


Call in lengths | of ~ System. Name and Address. 
Letters. | Watts. in Metres.) — Working. | 
2 AB — 200 2000-2200 Spark, C.W. and | Capt. H. de A. Donisthorpe, London. 
700 Telephony. | 
1,000 | 
2AL — 180 2000—2200 C.W. and Tele. | W. Halstead, Briar Royd, Briar 
1,000 phony. | Lane, Thornton-le-Fylde. 
2 AZ — 1,000 1500—1600 Spark, C.W. and | W. Le Queux. 
2000-2100 Telephony. | 
2BM — — 2000-2200 C.W. and Tele. J. i A. uic deus es 
phony. oad, New Brighton, Cheshire. 
2 CH 10 1,000 Wednesday and | C.W. and Tele- | Science Society, The School, Oundle, 
Sunday, phony. | Northanta. | 
1700-2100 
2 FB — — 1900—2100 Telephony. . W. Ison, Watford. 
2FR Artificial 180 Various. Spark - - ; S. Rudeforth, 54, Worthing Street, 
o aerial l Hull. 
only. i 
2 FU 10 180 2030-2230 SPA vie and x ea ut = S T 
| 1,000 Telephony. oad, Wim on Par .W.19. 
2 HK . — — — — A. A. Campbell Swinton, Chester 
Square, W. | 
2HR 10 180 1700-1900 C.W. and Tele- er Hed & gre Ltd., eee 
phony. ueen Street, Kingsway, W.C.2. 
2 IL 10 1,000 — Telephony - | H. R. Goodall, Fernlea, Winchester 
Road, Bassett, Southampton. 
2IN 10 180 2000--2200 C.W. Spark and J. oe rs Snom ien. Thornton- 
1,000 Telephony e-Fylde, nr. Blackpool. 
2JX 10 1,000 1900-2100 C.W. and Tele. | L. Vizard, 12, Seyinour Gardens, 
Weekdays, phony. Ilford. 
1100-1200 
Sundays. 
2JZ 10 | 1,000 2030-2230 C.W. and Tele- | R. D. Spence, Craighead House, 
phony. Huntly, Aberdeenshire. 
2 KF 10 1,000 2100-2300 C.W. and Tele- J. Partridge, Park Road, Merton, 
| 1600-1800 phony. . | S.W.19. 
(Sunday). 
2 KG 10 180 Various , Spark, C.W. and | A. E. Hay, '' Glendale," Abernant, 
1,000 Telephony, | Aberdare. 
T Ts and Arc. | 
2KM Artificial 180 Various. | Spark - , C. Stainton, 44, Kimberley Street, 
aerial | | , Hull. 
i only. 
2KN Artificial -— RE | C.W. and Tele- | A. B. Day, Finchley. 
aerial | phony. 
only. 
2 KO 10 180 2000-2200 C.W. and Tele- | C. S. Baynton, 48, Russell Road, 
1,000 Weekdays, phony. Moseley, Birmingham. 
1109-1300 
Sundays. 
2 KQ l0 | — 1830-1915 — Wolverhampton (communications to 
| | 2100-2200 Taylor, Relief Motor Co., Ltd., 


Cleveland Street, Wolverhampton 
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2 KR 10 180 1600-1030 ` C.W. and Tele- | E. Edmonds, 2, Yew Tree Road, 
1,000 2030—2100 phony. Edgbaston, Birmingham. 
2200-2300 
2 KU 10 180 1830-2030 Spark, Tele- ; A. J. Selby, 66, Edward Street, 
1.000 phony, C.W. Burton-on-Trent. 
| and T.T. 
2KV = | 1,000 2000-2200 C.W. and Tele- | W. J. Crampton, Weybridge. 
hony. 
2 KW — 150, 180 1930-2130 c. W. and Tele- | W. R. Burne, Springfield, Thorold 
1,000 phony. Grove, Sale, Cheshire. 
2KY 10 | "180 2000-2200 | C.W. and Tele- | L. Pollard, 209, Cunliffe Road, 
1,000 hony. Blackpool. 
2LA a | 180 1900-2000 C.W. and Tele- | H. F. Yardley, 121, Victoria Road. 
1,000 21000-2200 phony. Headingley, Leeds. 
2LB — 180 1900—2000 C.W. and Tele. | H. F. Yardley, 6, Blenheim Terrace. 
1,000 2100-2200 phony. Leeds. 
2LF — — 2100-2300 Spark and C.W. | P. Harris, Chilvester Lodge, Calne, 
| Wilts. 
2LP 10 180 Thursdays and | Spark, C.W. and a W. Knight, 26, Stanbury Road. 
1,000 Saturdays. Telephony. | KE. 
| 1500-1600 
| 2000-2100 | 
| Other davs, i 
i | 2000-2100 | 
| | 2200-2300 
2LY | 10 1,000 1230-1330 Telephony - | H. H. Thompson, 59, Redlands Road. 
2230-2330 Road, Penarth, Glam. 
2MB ' 10 180 1930-2130 C.W. and Tele- | E. H. Jeynes, 67, St. Paul's Road. 
' 1,000 phony. | Gloucester. 
2MD 10 | 180 2000-2200 Spark, C.W. and C. Chipperfield, Victoria Road, Oul- 
| 1,000 Wednesday Telephony. ton Broad, Lowestoft. 
| and Saturday. 
2MF — 1,000 Various. C.W. and Tele. | Marconi Scientific Instrument Co.. 
| phony. Ltd., 21/25, St. Anne's Court, 
Dean Street, W.1. 
2 MI 10 | 180 1030-1230 Spark, C.W. and | L. McMichael, Stag Works, Kilbum, 
1,000 Telephony. N.W. 
2MZ — | — 2130-2230 —- J. Mayall, * Burfield," St. Pau: 
| Except Monday, Road, Gloucester. 
| Tuesday and | 
| Thursday. 
2 NA 10 1,000 1500—2000 C.W. and Tele- . H. Frost, Longwood, Barr Common, 
2100-2400 phony. ^ Walsall. 
2 NI 10 180 — Artificial aerial . R. H. Lyne, Dartford and Disinct 
1,000 ^ Wireless Society. 
2NJ — | — — — Hither Green. 
2NM — 180 2100-2300 C.W. and Tele- | G. Marcuse, Little Coombe, Coombe 
1,000 phony. Dingle, near Bristol. 
2 NO | 10 200 | 1900-2000 C.W., Tonic Train | H. R. Adams, Crescent Cabinet 
;, 1,000 Monday and | and Telephony. ' Works, Walsall. 
| F riday. 
2NQ — | e | Morton, Kingston. 
2 OF 10 | 180 2000-2200 Spark, CA W. and H. C. Trent, Secondary School, 
| 1,000 p ony. | Lowestoft. 
20M ; — >: 1,000 | and Tele- | H. S. Walker, Park Lodge, Brent- 
| i ae . ford, Middlesex. 
2 ON 10 180 | 1900-2100 Spark, C.W. and Major H. C. Parker, 56, Stern Hall 
! 1,000 , Monday-Saturday | Telephony. | Street, Walthamstow, E.17. 
| : |, — 1100-1200 | 
| | | — 1900-2100 | 
| | Sunday. 
2 OY | 10 180 | Friday to C.W. and Tele- , Capt. E. J. Hobbs, 4th Tank Battn., 
; t 1,000 Monday | phony. Wareham. 
2000-2200 
| 


| Other days 
1500-1700 


^n 


[eO OO OA OO sl 
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EXPERIMENTAL STATIONS 
| 
2 PI 10 | 180 1900-2100 Spark, C.W. and | Loughborouge College; Leicester- 
| 1,000 Telephony. : shire. 
2 PJ As abo ve, but portable set for 10 m iles radius. 
2 PR 10 | 1,000 1730-1930 C.W. and Telo- ' A. E. Whitehead, “ Hollingwood," 
| phony. King's Ride, Camberley, Surrey. 
2 PS 10 | 180 1930—2130 C.W. and Tele- | J. H. Gill, 18, Fourth Avenue, 
! . phony. Sherwood Rise, Nottingham. 
2 PU 10 | 180 | Weekdays, ‘Spark, C.W., and , C. R. W. Chapman, “ Nirvana," 44, 
1,000 | 2100-2200 Telephony. | Chaplin Road, Wembley. 
: Saturday and 
| Sunday, 
l 1600-1700 | 
2 QH 10 180 1830-1930 | C.W., T.T. and , A. Hewins, 42, St. Augustine Avenue, 
1,000 2130-2230 Telephony. ' Grimsby. 
2 QI — — -— — . Balham. 
2 QK 10 i 180 2000-2200 | C.W. and Tele- J. Bever, 85, Emm Lane, Bradford. 
' 1000 | |  phony. | 
2 QL — 300 ` Various. C.W. and Tele. , R. J. Hibberd, Grayswood School, 
700 phony. ' Haslemere, Surrey. 
2 QN 10 180 | Weekdays, ; Spark, C.W. and | A. Hobday, Flint House, Northdown 
1,000 1930-2030 | Telephony. ' Road, Margate. 
| 2130-2230 
| Sundays, | l 
| 1000-1100 | 
| 1930-2030 | | 
2 QQ — — ! — | — Burnham & Co., Experimental 
| | | Station, Wembley. 
2 QS 10 180 2000-2200 Spark, C.W. and | S. Ward, '* Ravenswood,” 339, Brix- 
1,000 Telephony. , ton Road, S.W.9. 
2 QU — — —- — ! Blackheath. 
2 QV 10 ^; — | Evenings and Telephony - | Altrincham Wireless Society, Breeze 
100 | ı all Saturday  ' Crest, Plane Tree Road, Hale, 
and Sunday. | Cheshire. 
2QY — Below — | =s | London, N.W.6. 
150 
2 RH 10 160 1030-2030 | Spark - : | H. A. Pound, 101, High Street, 
2130-2230 i | Broadstairs. 
2 SF — 180 | — ' C.W., T.T. and | C. Midworth, 4c, Vicarage Mansions, 
' 1,000 | Telephony. | West Green, N.15. 
2 SH = wo = | C.W., T.T. and ; F. L. Hogg, 37, Bishops Road, N.6. 
Telephony. | 
2 SK — —- -— | — | K. G. Styles, 52, Jerningham Road, 


2SL | 


S. E.14. 
A. G. Styles, ‘‘ Kitscot," Maidstone, 
Kent. 


Correspondence 


To the Editor of THE WinELESS WORLD. 

Dear Sir,—With reference to Mr. Godley’s 
remarks in this week's issue of The Wireless World, 
in regard to the choice by British amateurs of the 
wavelength of 1,000 metres in preference to that 
of 180 metres for transmission, as the possessor of 
a transmitting licence I should like to point out 
that in the first place most British amateurs 
transmit on telephony instead of the more obsolete 
spark method used by the majority of American 
amateurs, and transmitting spark on 180 metres, 
using an input of 1 kW. is an entirely different 
matter to getting a 10 watt valve transmitter to 
oscillate and work efficiently on that wavelength. 
Secondly, as regards the reception of these short 
wavelengths, it is extremely dithcult to design a 
H.F. amplifier that will work efficiently on this 
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wave. Our American friends tell us that they can 
do it, and no doubt they can receive short wave 
spark and C.W., but as all their receivers depend 
upon regeneration for their great amplification it is 
quite a different story when it comes to the recep. 
tion of telephony. I also notice in the American 
radio magazines that most of the telephony trans. 
mission is reported as being done on a wavelength 
of about 300 metres. 


In conclusion, I should like to point out in 
defence of the British amateur, that whereas in 
America for an amateur to have a telephony 
transmitter appears to be the exception rather 
than the rule, in England practically every possessor 
of a transmitting licence uses telephony. 


M. C. ELLISON. 
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To the Ed.*or of Tne WiRELESS WORLD. 
Sig,—Numerous . experiments with aerials, 
* freak " and otherwise, have been carried out 
on the other side of the Atlantic, but so far as I 


know, very little has been done by British amateurs. 


in this direction. 

I have experimented quite a lot in this way 
myself and have had some very interesting results. 
My latest effort consists of using the usual water- 


pipe earth with a gas-pipe ‘aerial’? and with ' 


these connections, using the usual reactance circuit 
and two-step L.F. arnplifiers, I can copy IDO, 
OUI, POZ, LY, LCM, NSS,WII,WSO and WQK, 
consistently. Static is greatly reduced, but signal 
strength is constant and does not appear to aufíer 
& decrease, this in comparison with signals on 
55’ single wire, 32’ high. On the latter aerial 
static is very bad most times and fading is notice- 
able occasionally. Series tuning condenser is 
necessary with gas-pipe ''aerial," otherwise set 
won't oscillate and induction from electric mains 
and cars is heard. 

Personally, I prefer long wave working, on & gas- 
pipe “ aerial," in contrast to usual ‘ din ” obtained 
on ordinary antenna. It is also interesting to note 
that the human body is capable not only of passing 
signals, when interposed between and in connection 
with aerial lead to receiver, but of actually acting 
as an aerial! 

I would like to see, through your columns, any 
observations other amateurs would care to make. 

C, G. WILLIAMS. 

Liverpool. 

December 26th, 1921. 


(NOTE : This result should not always be expected ae 
at must depend upon fairly good insulation between the 
gas pipe and water pipc systems, such a condition 
does not always exist.—ED.) 


To the Editor of THE WIRELESS WORLD. 

Srg,—Re enquiry made by Mr. Spence (2 JZ), 
Aberdeenshire, in your issue of December 24th. 

I am afraid I am the innocent cause of my name 
having wandered among the solitudes of Aberdeen- 
shire. The circumstances are these :— 

I have installed at this address a three-valve 
receiving set. Early in November last I visited 
Wolverhampton and had the privilege-of inspecting 
a friend's fine installation there. His call is 2KQ. 
When 1 left for home we arranged that he should 
call mo at 3 p.m. on November 6th, working on 
1,000 metres. 

On reaching home I discovered that my H.T. 
battery (owing to damp in my wireless cabin) had 
deteriorated and thus prevented my getting his call. 
Apparently he tried again later in the day on the 
ofíchance of my listening in. 

I have since removed my set indoors, and it is 
now working well. I shall be glad to receive calls 
from Mr. Spence or anyone say from 7.30-8 p.m. 
on Thursdays, calling me by name and giving 
address of caller. I will send & postcard if they 
reach me. 

May I add that I heartily agree with Mr. Adams' 
letter re transmission of music and speech by a 
British high-power station. 

J. NOKEs. 

January 2nd, 1922. 
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To the Editor of THE WinELESS WORLD. 


Srr,—I was interested to read the letter from 
Mr. Pratt, in The Wireless World dated November 
26th, stating that he had received the Dutch 
Concert on a frame aerial. It would be interesting 
to know if Mr. Pratt has an outdoor aerial with a 
lead-in that passes near his frame, and if this lead 
was earthed during his reception of the concert. 

Personally, I can get Paris on a four-foot frame, 
using & crystal detector without amplification, when 
the outside aerial lead is left unearthed ; but when 
it is earthed, signals become unreadable. 


F. WALKER. 


To the Editor of THE WIRELESS WORLD. 


SrR,— . . . . If I might be permitted the space, I 
should like to say a few words in connection with 
Mr. Brian H. Colquhoun’s article, published in your 
issue of September 17th, on the construction and 
erection of masts. Mr. Colquhoun, no doubt, has a 
great deal more experience and knowledge of 
wireless matters than I, but I hardly think he is 
fair in his criticism of the wooden mast. He states 
at the end of his article that wooden masts must 
be made in sections not more than four to five feet, 
and that the maximum height is about 40 feet. 
My mast at free end of aerial (the home end is 
taken to a high chimney of the house) is just 
50 feet 6 inches in height, and is made up of three 
sections. Admittedly it is heavier than a steel 
mast, but it has been made up of material which 
I happened to have at hand. Top section 18 ft. 
long, tapered from 14$ in. to 2 in. square. Second 
section 20 ft. 6 in. tapered 3 in. by 3 in. to 3 in. by 
5 in. Bottom section 19 ft. long, 6 in. by 4 in. 
Overlap top section 3 ft. Bottom section 4 ft. 
Stayed at 45 ft. and 27 ft. with three single strand 
12 S.W.G. galvanised wires, insulated top and 
bottom. The bottom section is bolted against the 
wall of an outbuilding. I had absolutely no trouble 
in erecting the mast, and only required the assistance 
of three friends for & few minutes to hold the top 
stays during the last part of the operation, this 
was principally due to there being a fairly strong 
wind at the time. I am no doubt advantageously 
situated in having & wall against which to bolt 
the bottom section, but I cannot agree with all 
the disadvantages which Mr. Colquhoun lays at 
the door of the wooden mast. Mine is in a most 
exposed position, and has stood some very heavy 
gales with no ill effects. 

G. F. M. WYNNE. 

November lst, 1921, 


To the Editor of THE WIRELESS WORLD. 


Sır —Would it be possible for you to obtain from 
“ Experimenter,” Glasgow,* an account of his 
experiences to be printed in The Wireless World, 
and so be available for the vast numbers of 
enthusiasts who must surely have been keenly 
interested in his results, given in The Wireless Worid 
recently. 

F. BARKER. 


* '* Erperimenter," Glasgow, ts invited to supply 
this information.—Ep. 


a pu” 


Questions and Answers: 


NOTE.—This section of the magazine is placed at the disposal of all readers who wish to receive advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules.—(1) Each question should be numbered and written on a separate: 
sheet on one side of the paper only. (2) Queries should be clear and concise. (3) Before sending 
an their questions readers are advised to search recent numbers to see whether the same les have not been 
dealt with tcfore. (4) The Editor cannot undertake to reply to queries by post. (5) All queries must 
be accompanied by the full name and address of the sender, which is for reference, not for publication. Queries 
will be answered under the initials and town of the correspondent, or, if so desired, under a ‘‘ nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 


save time by writing direct to the various firms employing operators. (7) Four questions is the 


macimum which will be accepted at a time. 


W.M.C. (Preston) has calculated split pile 
windings for a tuner 2,000 to 20,000 metres, and 
asks our opinion. 

The circuit design is quite useful, but there is 
no necessity for a fixed condenser in series with 
the secondary condenser. We should prefer a 
magnetic reaction. The inductance valve may be 
correct, but it is rather difficult to predict very 
accurately the actual values of coils with spaced 
windings such as described. 

W.H.B. (Castleford) gives diagrams and des- 
cription of a set, and asks (1) How to calculate 
the total inductance of three sections of winding 
$n series. (2) Minimum wavelength on short waves. 
(3) Formula for calculation of lattice wound coils. 
(4) Whether to use separate heterodyne or reaction 
for telephony. 

(1) This involves the mutual inductance between 
the sections. See Nottage’s handbook, pages 29-36 
for a treatment of this. 

(2) Minimum wavelength of section circuit will 
be about 100 ms., but you will not get signals 
on this wavelength unless the windings of the 
H.F. transformers are suitable for this wavelength. 

(3) Method described in The Wireless World, Oct. 
1919, pp. 380.386. 

(4) A reaction receiver is most suitable for tele- 
phony. 

D.M. (Liverpool).—(1) The connections are 
correct, except that the coupling coil should be 
in series, with the A.T.I., and not in parallel with 
it as shown. 

(2) The circuit of Fig. 3, page 398, September 
l7th, should meet with your requirements. 


S.B.P.B. (Highgate) asks (1) For a four valve 
set, three receiving and one separate heterodyning 
valve. (2) If loose coupler coils may be used for 
the heterodyne cole. (3) Whether to use R or B 
valves. 

(1) Diagram given in Fig. 1. 

(2) Yes, but a considerable saving in space is 
made if fine wire basket coils are used. You will 
notice & small coil in the earth lead coupling into 
the oscillator inductance. 

(3) Usa an R valve. 

W. H. J. (Hull) asks for “a suitable H.F. and 
rectifying valve diagram.” 

We could assist you more if you had given us 
some more definite information as to your require- 
ments. The circuit of Fig. 4, page 556, November 
26th issue, is one of many answering to your 
description. 

J.H. (Birmingham) asks (1) What material is 
used for spacing washers in a variable condenser. 
(2) If he can use No. 36 wire for a reaction cod. 
(3) What No. 32 D.W.S. wire is. 

(1) Ebonite fibre, or other similar insulating 
material. 

(2) Yes. in most cases. 

(3) Wire of No. 32 gauge, wound with a double 
covering of silk. 

G.W.B. (Dunstable) asks various questions with 


` regard to the addition of a L.F. valve to the single 


valve long-range set, described in detail in the last 
volume. 

We doubt whether this addition will enable you 
to hear the Dutch Concerts at such a distance 
without additional H.F. amplification. However 
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transformer windings may be 1 and 3 oz. of No. 44 
wire on 8& core (of iron wires) $4” in diameter and 3” 
long. Any hard valve may be used. Complete 
connections of the set should be as in Fig. 3, page 
555, November 26th issue. 

S.L. (Burnley) asks for advice in the elimination 
of interference from a small dynamo near his set. 

If you have access to the machine, you will very 
likely improve things by carefully cleaning the 
‘commutator, bedding down the brushes and 
adjusting their position, if this is possible. Failing 
this, you can earth each pole of the dynamo through 
as large & condenser as you can obtain, say, 
l mfd. Or try screening your receiving circuits in 
iron boxes. If these attempts do not cure the 
trouble, you will have to try one of the anti-noise 
circuits of the type you refer to on page 307. 

H.E.M. (Bexley) sends a circuit diagram, and 
asks (1) Whether it is suitable for addition of another 
valve. (2) If so, for a suitable diagram. 

It would certainly be possible to add another 
valve to the circuit shown, but we do not recom- 
mend it, as the circuit is not a good one for receiving, 
as it is not flexible and gives serious re-radiation 
effects. We should recommend you to scrap it and 
to adopt one of the more normal types of two-valve 
circuit, as often given in these columns. 

T.B.H. (West Hartlepool) wishes to build a 
frame aerial into a space 10" x 114" x 2" for use 
with a three-valve set. He asks (1) If this is possible. 
(2) Number of turns and spacing. (3) If multilayer. 
(4) For particulars of the B. T.H. frame aerial. 

(1) This can be done if desired, but you would 
get better results with & larger frame. 

(2) and (3) Wind as much No. 20, unspaced, as 
you can get on a single layer into the space available. 
Provide another similar former, similarly wound, as 
a reaction coil, and arrange for the coupling between 
these coils to be variable, e.g., by hinging the 
formers together. 

(4) The B.T.H. Company use two formers of 
this type, hinged in this way; but the size is 
somewhat larger, about 16” square. 

W. (Leeds) sends a diagram of a circuit. (one 
valve and crystal), and asks (1) If correct. (2) If it 
would give PCGG on a P.M.G. aerial. (3) If more 
valves required for a circuit. (4) Sizes recommended 
for condensers. 

(1) Circuit incorrect. Anode closed circuit, with 
shunted crystal and telephones, should be inserted 
between positive of H.T. battery and the plate of 
the valve. 0-001 mfd. condenser should be in 
shunt across the H.T. battery, not in series with it as 
shown. 

(2) and (3) No; you will require about three 
valves. Try the circuit of Fig. 3, page 398, Sep- 
tember 17th, and add another H.F. valve if neces- 
sary. l 
(4) A.T.C. about 0-002 mfds. 
condenser 0:0005 mfds. 

S.H.F. (Bilston) asks for advice on an economical 
method of charging a six-volt accumulator from an 
A.C. supply. 

If capital expense is immaterial, we should 
recommend the installation of one of the B.T.H. 
“ Tungar” thermionic rectifiers. These are, 
however, somewhat expensive. You can obtain 
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resulta, with a certain loss of efficiency, by means 
of a rectifier of the Nodon type, for which see an 
article in the March 19th, 1921, issue. 

M.L. (Highgate) asks various questions about 
the Turner aperiodic amplifier, described on page 810. 
of March 5th last. 

This amplifier functions as described, but is 
somewhat critical in operation. If got into a 
sensitive state it is rather liablo to give trouble 
from persistence of the signals. It gives high 
magnification, but is not economical in H.T. 
batteries. Common L.T. batteries may be used, 
but separate H.T batteries are necessary. We 
have no information as to the best values of 
resistance for particular valves. Try the values 
suggested and modify, if necessary. The arrange- 
ment will work on all wavelengths, except probabiy 
those below about 600 metres. 

** GAMMA "' (Huddersfield) has a three-valve 
amplifier, and asks (1) If ù is possible to re-arrange 
at for use with a separate filament resistance for 
each valve. (2) If so, how to do tt. 

Electrically this is, of course, possible; but we 
are unable to say without detailed knowledge of 
the set, which we do not possess, how 1inuch 
constructional difficulty the jch will give. 
Separate filament control introduces extra corn- 
plications and possibilities for development oí 
faults. A simple temporary way of doing this 
for valves of the V type is by means of two 
plates of copper foil, insulated by mica, intro- 
duced between one terminal of the valve and the 
holder, wires to the rheostat being soldered to 
the plates. 

F.H.R.L. (Ilkley) asks (1) In what number the 
construction of a simple wireless telephone set was 
descrihed. (2) What resistance tele phones are neces- 
eary for spark and also for telephony. 

(1) No detailed constructional article on this 
subject has appeared, but you will get much 
practical help from a Wireless Society of London 
paper on Telephony, published in the May 28th 
issue. 

(2) The best resistance for the telephones depends 
on the type of set, and not at all whether it is to 
be used for spark or telephony. See any text book. 

* OLD SUBSCRIBER "" (Liverpool) asks 
(1) For windings for a loose coupler for tele phony. 
(2) For suggestions for improvement of his set. 

(1) Wind primary full of No. 22 and secondarv 
full of No. 26. You will want about 1-lb. of No. 22 
and rather less of the No. 260. 

(2) If your set receives PCGG at such a distance 
with one stage of H.F. amplification, we should be 
inclined to leave well alone; but your sketch 
shows two stages of H.F. in use. You might add 
potentiometers to.the grids, which should improve 
results; or you could try grid condenser rectifi- 
cation, in which case a potentiometer is unnecessary 
for the rectifving valve. 

G.W.T. (Manchester) asks (1) For windings for 
lattice coils to tune to 4,000 and 25,000 metres with a 
0-0003 mfds. condenser, the winding former being 
1” long by 1” in diameter, with 15 pegs at each side. 
(2) Formula for the wavelength (? inductance) of 
such coils. (3) The weight of wire (No. 28) necessary. 

(1) With such a &mall former you will require 
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QUESTIONS AND ANSWERS 


about 40 layers of wire for the 4,000 metres and 
200 layers for the 25,000, if you use such a small 
condenser. 

(2) See curves given in The Wireless World for 
October, 1919, pp. 380-385, 

(3) About 3 oz. for the small coil and 1-lb. for 
the big coil. 

C.G.G (Lowestoft) ts making an '' Amateur 
Mechanic " crystal set, and asks (1) How to adapt 
this set for the reception of PCGG and C.W. (2) If 
tt is necessary to use an outside earthing switch. 

(1) This was a good long wave crystal set with 
& range to 7,000 ms., but is not of much use for 
the purpose you suggest. For C.W., you should 
use a separate heterodyne with it, and for telephony 
you can either use & 2-stage note magnifier, or com- 
pletely rearrange the set for H.F. amplification with 
reaction. 

(2) No. 

M.J.D. (Brussels) asks (1) Capacity of blocking 
condenser for 4,000 ohm telephones. (2) If condenser 
should be across loading coil and A.T.I. when used 
in parallel for long waves. (3) If @ fixed condenser 
may be used tn conjunction with a variable to increase 
the wavelength. (4) If a loose coupled tuner is as 
good as pancake coils for a crystal set. 

(1) 0:0005 to 0-001 míds. 

(2) Yes, across both coils. 

(3) Yes—connect them in parallel, and make 
the fixed condenser of about the same capacity as 
the variable. 

(4) Yes. 

H.D. (Hornsey) asks (1) For the capacity of a 
condenser. (2) If it is worth while to enamel his 
aerial wire. (3) If an R valve may be used instead 
of a V24 for the *' long wave set.” 

(1) Approx. 0-004 mfds. 

(2) It will do no harm, but we doubt whether 
you will get any advantage to compensate for your 
trouble and expense. 

(3) Yes. 

E.A.F. (Stepney) has a Marconi 31a receiver, 
and asks (1) If it will give good results on a small 
acrial. (2) Max. wavelength with a small A.T.I. 
(3) Lf it will receive telephony. (4) If we can supply 
details of the receiver if required. 

(1) Signals will not be very strong. 

(2) Max. wavelength of secondary circuit is 
9.800 metres. To tune aerial to this an A.T.I., 
12" x 5", wound with No. 24 will be required. 
Your A.T.I. will tune to about 2,000 metres. 

(3) Yes, but not very stronglv. 

(4) Yes, we can supply any information required 
on this receiver. 

H.R.T. (London) asks (1) Which is best at 
1.000 metres, transformer or resistance coupling. 
(2) Best values of resistance and condenser to use. 
(3) Criticism of a set submitted. (4) Why signals 
are better with 120 ohm telephones and a 5/1 trans- 
former than with 2,000 ohm telephones. 

(1) Depends chiefly on skill of design and con- 
atruction. Under best conditions for each there is 
little to choose between them at this wavelength. 

(2) Best resistanco depends on type of valve, 
and hest capacity on the wavelength. Try about 
50,000 ohms, 0-0005 mfds., and a leak of 2 to 5 
megohms. 


(3) O.K. 

(4) The 2,000 ohm telephones are probably of 
poor construction or defective in one or both 
windings. 

K.L.R. (Cambridge) asks (1) Wavelength range 
of a certain set. (2) If sharp tuning would be 
obtained without a variable condenser. (3) Criticism 
of the circuit. (4) If tt would receive PCGG. 

(1) Aerial circuit will tune to about 3,500 metres, 
and the secondary circuit to 8,000 metres. 

(2) No. 

(3) For satisfactory working make a reaction 
coil 4" x 6’, wound with No. 30 wire, and insert 
it in the anode circuit, between the telephones and 
the anode of the valve. 

(4) No—it will hardly be audible. Another 
valve should be added. 

C.G.I. (Leyton) asks (1) How to convert a crystal 
set into a valve set. (2) What additional apparatus 
will be required. 

(1) Connect as in Fig. 2, page 613, Dec. 24th 
issue. 

(2) 1 valve, 1 filament resistance, 3 ohms 
1 filament battery, 4 to 6 volts. 1 anode battery, 
30 to 50 volts. The voltage of the batteries will 
depend on the type of valve chosen. It would be 
advantageous to increase the sizo of the A.T.I. 
somewhat. 

A.A.R. (Birmingham) asks (1) For a criticism 
of a set. (2) Wavelength range. (3) If reaction 
should slide in and out of the A.T.L, or be hinged 
at one end. 

(1) Good tuning will be difficult without a 
variable condenser in the aerial circuit. Also a 
grid condenser and leak will give better rectification. 
Connect a 0-001 condenser across the telephones 
and H.T. battery. 

(2) Up to 3,500 metres. 

(3) In your case it should slide in and out of the 
A.T.I., as you have barely sufficient winding on 
the reaction coil. 

D.G. (Glasgow) asks (1) If No. 33 S.C.C. may 
be used for a long wave set reaction coil. (2) If No. 24 
may be used for the No. 2 unit. (3) Particulars of a 
frame aerial. (4) Gauge of a sample of wire, and 
whether suitable for a potentiometer. 

(1) Yes. 

(2) Yes, if the same number of turns are used 
in each case. 

(3) Frame aerials are almost useless with less 
than three valves. 

(4) No. 44 Eureka, resistance 84 ohms per yard. 
This is too fine for a rubbing contact potentiometer. 

J.R.B. (Scunthorpe) asks (1) The gauges of 
samples of wire. (2) If the finer one is suitable 
for school receiving set coils. 

(1) Bare wire No. 26, enamelled wire No. 36. 

(2) This is too fine for the winding of an A.T.I. 
except in special circumstances. It may be used 
for a long wave reaction coil if desired. 

R.O.F.W. (Corsham) asks (1) Name of station 
transmitting telephony on 2,600 metres. (2) Also 
one on 1,000 metres. (3) Wavelength of PCGG. 
(4) If possible to receive this near Bath on a single 
valve. 

(1) Probably Eiffel Tower if the transmission is 
during the afternoon. 
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(2) Probably some amateur station. 
(3) 1,070 metres. 
(4) Not impossible, but it would be an achieve- 


ment. 
" Handy " (Birmingham) asks (1) The 
maximum wavelength of a set described. (2) If a 


brass tube condenser described would improve it. 
(3) Where to connect it if useful. (4) Connections 
of various parts. 

(1) Approximately 2,000 metres. 

(2) Yes. . 

(3) Connect across B and C. 

(4) Connect A to B, D to K, E to B, F to G, 
and H to D. 

‘** Crystal "" (Dublin) cannot place his receiver 
directly under his aerial and asks whether unequal 
length lead in wires will matter. 

No, but it will probably be better to join the wires 
together at the end of the horizontal portion, and 
use a single lead-in wire from this point. 

F.E.W. (Wednesbury) has a crystal set and asks 
(1) Why he only gets a few weak signals. (2) Why 
lengths of cord are used hanging down from the ends 
of some twin aerials. (3) If 2,000 ohm telephones are 
suitable for a crystal set. (4) Average cost of a valve. 

(1) Amateur crystal sets are becoming obsolete, 
owing to the increasing use of C.W. transmission, 
which is inaudible on such a set without special 
methods or a separate heterodyne set. This in- 
creasing use of C.W. probably explains the few 
stations you hear. You should, of course, get a 
fair number of ships on about 600 metres. 

(2) ‘These are simply used to prevent the aerial 
becoming twisted. 

(3) Yes. 

(4) From 15/- to 
columns. 

C.A.S.H. (Harlesden) wishes to know how to 
use 2,000 ohm telephones in conjunction with 8,000 
ohm tele phones. 

Join the telephones in series. It is not worth 
while to make a transformer for the 2,000 ohm 
telephones. 

S.J. (Carshalton) asks (1) For criticism of a 
diagram. (2) If lead in wire inside house is counted 
in the 100 ft. aerial allowed by the P.M.G. (3) If it 
18 more e[licient to have one large A.T.I. with tappings 
or separate coils. (4) If PCGG should be received 
on a valve and crystal set. 


25/-. See advertisement 


(1) Circuit is good, except that grid leak of 


No. 2 valve and the bottom end of the secondary 
circuit should be connected to negative filament 
instead of the positive. Also put A.T.C. in parallel 
with all the inductance in the circuit instead of 
with a part of it. 

(2) We think not. 

(3) Immaterial, except in the case of very large 
wavelength ranges, when it is advisable not to use 
part of a very big coil for the shorter wavelengths 
covered. 

(4) With the set reacting and carefully tuned, 
speech should be audible, but not very strong. 

E.W.K. (Sutton) asks whether his circuit is a 
H.F. or a L.F. amplifier, and how to improve it. 

The first valve will probably do a certain amount 
of rectifying, and the other valve act as L.F. 
amplifier. We do not like the reaction circuit 
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which is probably having a rejector effect, and the 
condenser C acts es a byepass for H.F. or as a 
capacity reaction. Intervalve condensers should 
require leaks unless they are themselves very 
leaky, which would be inefficient. Check the 
values of the anode resistances. The set should 
give no trouble if the components are O.K. 

E.H.C. (Leeds) asks (1) If possible to use 
capacity reaction with a single valve. (2) If thia 
is not advisable, for a two-valve circuit with capacity 
reaction. 

(1) Capacity reaction is not in general of any use 
on a single valve circuit, although there are certain 
exceptional cases in which it does work. 

(2) A two-valve circuit is given in the figure 
above, the reaction arrangements being exactly 
similar if transformer coupling is used. 

S.S. (Wood Green) «sends a two-valve diagram 
and asks (1) For anode condenser and resistance 
values. (2) If 50 and 250 ohms are suitable volue 
for R, and R, page 529, November 26th issue. 
(3) If connections shown are suitable for changing 
from l to 2 valves. (4) If circuit is correct for 
adding a value to a single valve set. 

(1) 0-0005 mfds. and 50,000 ohms, grid 
3 megohms. 

(2) Apparently suitable, but the best values 
can only be determined experimentaily. 

(3) and (4) Yes. 

G.T.S. (Newark) asks how to arrange a circuit 
so that he can put a note magnifying valve tn or ou 
of action by means of a switch. 

The easiest way will be to have a telephone trans- 
former for the note magnifier valve anode circuit 
and to wind a third telephone winding of about 
2,000 ohms over the intervalve transformer. Tele- 
phones may then be changed from one telephone 
winding to the other by a two-pole, two-way, switch. 

‘*SPARKY "' (Baslow) asks (1) If the ends 
of his twin T aerial should be joined together. . (2) 
How to connect a capacily reaction in a single valre 
circuit, and the quality of the results obtained. (3) 
Results to be expected on PCGG with a three- 
valve L.F. set. 

(1) Both ends should be left open. 

(2) Results generally quite useless. If tned, 
connect between grid and anode in the usual way. 

(3) Probably readable, but not strony. It 
would be much better to use some H.F. amplification. 


D.P. (Middlesbrough) has a crystal set and 
asks how to improve results without the use of an 
am plifier. 

Circuit is incorrect. See page 585, December 
15th issue. We cannot give wavelength as no 
winding particulars are given. Sets of this type 
are only useful up to 3,000 metres, and there are 
not many stations except ships on 600 metres 
to receive. A single valve set would give the 
results you require. The aerial you mention, a 
5-feet vertical wire 45 feet above the ground, is 
useless except with a multi-valve set. 


‘t CRYSTALITE ”’ (Newhaven) asks (1) For 
a loose coupler to tune an aerial to 3,000 metres. 
(2) If certain stations should be heard with a crystal 
ret. (3) Simplest way of making a tuner for a 
crystal set. (4) The cost of a single valve set. 


leak 
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QUESTIONS AND ANSWERS 


(1) Primary 6” x 10”, of No. 24, with a similar 
sized loading coil; secondary, 5” x S", of No. 28, 
with about three tappings. 

(2) You should hear most. of the French stations. 
The German and Croydon telephony will be weak. 

(3) Try the circuit first with the parts loose on a 
table. When you have got them to work well 
in this way you can afterwards box them up in the 
most convenient manner. 

(4) About 15s. to 25s. for the valve, plus about 
£l for a H.T. battery if of pocket lamp cells, and 

robably another £1 for an accumulator for light- 
ing the filament. 

‘ANDRE ” (Leeds) asks for a criticiam of 
a set and for information as to the * best possible 
type of H.F. amplifier for 400-20,000 metres.” 

The circuit is & very useful one. but we do not 
like the tuned reaction circuit. Try the H.F. 
transformer with the tuned side in the grid instead 
of in the anode. The best type for your purpose 
is the resistance coupled type, owinp to the large 
wavelength range to ba covered. 

‘t ANXIOUS " (Rotherham) asks questions 
relative to a crystal set. 

The 12 x 6 former will tune a P.M.G. aerial 
up to 3,500 metres. Arrange the circuit as in the 
figure on page 585, December  lOth issue. 
The French telephones will be quite suitable. 
You can use the condenser, crystal holder, potentio- 
meter, and telephone condenser fro:n the Mark III 
set. 

H.C.F. (Moseley) asks (1) For a criticism of a 
single valve set. (2) The life of a “ R” valve on 
antermittant use, and the correct filament current, 
(3) For a book describing C.W. transmitters, 

(1) Quite a useful set. Omit the condenser 
across the reaction coil. Have a grid condenser 
and leak for efficient rectification. Connect a 
0-001 mfd. condenser across the L.F. amplifier 
terminals. l 

(2) Filament current about 0-7 amps. Life up 
to 2,000 burning hours with care and careful 
avoidance of over-running. 

(3) We do not know of any suitable book. 

S.W.M. (Stratford) (1) asks for a criticism of 
a set. (2) Ditto of a tuner. (3) Wavelength range 
of the set with certain windings. 

(1) Connect upper side of reaction condonser 
to the anodes of the valves instead of to the grids. 
Grid battery would be more useful on second 
valve than on the firt. Circuit should work well 
if the H.F. transformers are suitable. 

(2) and (3) Arrange the secondary to be fixed 
with the aerial coupling coil at one end, and the 
reaction coupling at the other. The set should 
tune to about 15,000 metres, 


G.J.R. (Bolton) has a two-valve H.F. set and 
wishes to mike a 4-fcet frame aerial for use with it. 

Wind about 40 turns of the sample wire, which 
is No. 20 gauge, slightly spacing the turns, and 
use a 0:001 mfd. condenser. It is very doubtful 
if you will hear PCGG. 

STH. (London) asks (1) If the addition of a 
potentiometer to the second grid of a two-valve H.F. 
magnifier will be an improvement, (2) Why the 
set worka well with the grid leak and condenser 
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Shorted. (3) If the H.F. transformers he uses, 
are copper or resistance wound, 

(1) Probably some improveinent, but not very 
much. 

(2) Either your valves are very good rectifiers 
without the grid condensers, or the grid leak is 
of entirely wrong value. You should try various 
values until the best is determined. 

(3) We cannot say. Enquire of the makers. 

J.R.H. (Tunbridge Wells) has a crystal set 
and asks questions re the same. 

(1) These are not telephone transformers, and 
therefore are of no use to vou. 

(2) This aerial is almost useless for a crystal 
set. It should be much higher and longer. 

(3) A receiving license trom the secretary of 
the G.D.O.. London. 

(4) Your circuit is incorrect, see page 585, 
December 10th, 1921. 

'* QUAERE ”’ (Leicester) sends a diagram 
of an aerial, and asks for criticism and suggestions 
for improvement 

You will probably get little improvement froin 
insulating the guys for reception; this is more 
important. for transmission. Do not take the lead 
in from the far end. Drop it at right angles to the 
main span, near the house. In this case you might 
find & twin aerial preferable. 

T.D. (Godstone) asks (1) how to calculate the 
inductance of basket coils. (2) How to calculate the 
inductance of and how to wind duolateral coils, 
(3) Correct proportions of reaction coils and aerial 
tuning inductances. (4) Best combination of crystals. 

(1) Same as inductance of a solenoid wound 
with the same wire, of the same mean diameter, 
and of a length equal to the mean winding depth 
of the basket coil. 

(2) See article in The Wireless World. October, 
1919, for curves giving approximate results. 
For construction see the three issues of October, 
1929, and also December Lith, 1920. 

(3) Varies Jargely with circumstances. Best 
found experimentally, or from past experience 
under similar conditions. 

(4) The most sensitive combinations suffer 
from lack of stability. You cannot do better 
than zincite-bornite or carborundum. 

W.G.H. (Plaistow) sende particulars of a single 
valve set and asks for criticism and wavelength 
range. 

A good circuit which should give good results 
on an aerial 100 feet long and 20 feet high. Maxi- 
mum wavelength will be 2,600 metres with the 
condenser in series, and 6,500 metres with it in 
parallel. For a suitable reaction. coil wind a 
J'" x B” former with No. 30 wire. It is quite 
suitable for C.W., spark and telephony if the 
reaction coil is proper'v adjusted. 

A.L. (Torquay) asks (1) If the single valve 
receiver described in the February and March issues 
of last year is suitable for apeech, and PCGG and 
(25 if it will receive Paris time signals. (3) How 
to insert extra valves. 

(1) No, this set is unsuitable for the purpose. 

(2) Certainly, but a crystal set will do this. 

(3) Set was designed for single valve work. If 
you require a multivulve set it will be much better 
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to build one up afresh, rather than to adapt this 


set to a purpose for which it was never intended. . 


For a three-valve set sec a forthcominy issue of The 
Wireless World. 


‘*FAWLEY "' (Southampton) aske for dimen- 
sions for a tuner with a maximum wavelength of 
about 1,200 metres. 

A.T.I. 5" x 4", No. 22 wire. Series A.T.C. 
0:002 mfds., closed circuit inductance 4' x 3", 
of No. 22 or 24 wire. Condenser 0:0005 mfds., 
reaction coil 3^" x 23’, of No. 28 or 30. All coils 
with tappings. 


G.B.Y.C. (Port Elisabeth) asks (1) Correct 
voltage for a V24 valve. (2) Ditto for a Q valve. 
(3) Ifa Q requires a grid condenser for rectification. 
(4) Ifa V24 anda Q may be used with a common 
filament resistance. 

(1) Anything between about 4 volts for a 
separate heterodyne oscillator to 60 for grid con- 
denser rectification, or even 100 for special purposes 
with negative volts on the grid—24-40 should be 
about right for L.F. amplification. 

(2) From about 30 for rectification without a 
grid condenser to 250 for condenser rectification 
or power transmission. 

(3) No. 

(+) A common resistance may be used, except 
for very critical work, where separate resistances 
are desirable owing to the different characteristics 
of the valves. 


H.E.C. (Kentish Town) asks (1) For criticism 
of a set and for suggestions. for its improvement. 
(2) Lf iè will recceire PCGG. 

(1) Set is of very poor type. Initial rectification, 
followed by many stages of L.F. amplification 
is very inefficient, and generally results in a set 
which howls and docs nothing much else. Your 
crystal rectifving arrangements and also vour grid 
condenser circuit are incorrect. Redesign the set 
for two stages of H.F.. followed by crvstal rectifica- 
tion, and then one stage of L.F., each section being 
on the lines of many circuits given in these columns. 

(2) Not as you suggest, but vou should have no 
difficulty after redesigning on these lines. 


E.R.S. (Carlow) asks (1) For a detailed design 
for a four-valve set for PCGG. (2) How far a 
reaction coil should be inserted inside an A.T.I. 
(3) If 70 volts is O.K. for a Mullard R valve. (4) 
For a small book on foreign meteorological measages. 

(1) Such a detailed design is outside the scope 
of these columns. Set should be of 2 H.F., 1 H.. 
and 1 L.F. type, and should be transformer coupled 
for the H.F. valves. 

(2) This depends on the windings and other 
factors. If windings are on the small side. complete 
insertion will he necessary, but if suflicient windings 
are provided, it may not be necessary to insert 
the reaction coil at all. Never couple tighter 
than actually necessary to provide the reaction 
required. 

(3) Yes. 

(4) Not known. 
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J.L. (Stratford) asks for the formula for the 
construction of H.F. transformers for a given wave- 
length. 

There: is no suitable formula, as the optimum 
wavelength depends on a variety of almost in- 
calculable factors such as the self and mutual 
capacities of the windings. Windings are usually 
determined experimentally, with the aid of previous 
experience. In your case be guided by the dimen- 
sions and wavelength of the instrument you 
already possess. 


H.W.B. (St. Neots) asks (1) If a circuit ts 
correct. (2) If dimensions of the parts are correct. 
(3) Advantage of a blocking condenser. (4) If 
advantageous to increase size of condensers. 

(1) Yes, if telephones are H.R. 

(2) and (4). O.K., except that a smaller blocking 
condenser might give better results. 

(3) It improves signals. 


L.W.H. (Mitcham) asks (1) ?f certain multilayer 
coils could be used for reception. (2) If so, for 
winding particulars. (3) If the coils would give 
PCGG on a simple single valve set. 

(1) Coils of this type are quite useless for recep- 
tion, owing to excessive self capacity. Nearest 
approach for satisfactory nature is a honeycomb 
coil, which are best purchased, as they are trouble- 
some to make without special apparatus. The type 
of coupler suggested is quite good. For PCGG 
use flat basket or solenoid coils. 


J.R.B. (Wantage) asks (1) Whether a twin 
aerial, 70 feet long and 18-25 feet high will do for 
crustal work. (2) If a Y" spark coil will do fora 
telephone transformer. (3) If a loose coupler 
wound with steel wire will be of any use. (4) If 
an electrolytic detector ts as sensitive and reliable 
as a crystal, 

(1) Fairly well, but considerably more height is 
desirable. 

(2) No, windings are unsuitable. 

(3) No. . 

(4) Quite as sensitive, but in general less reliable. 
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Prices as we go to press, Feb. 10th, are :— 


Marconi Ordinary e 5. £l 14 6 
es Preference sige: ae 1 13 9 
" Inter. Marine .. .. 1 2 9 
a Canadian sid. eee 0 
Radio Corporation of America :— 
Ordinary $4. ES. kG, wa 17 3 
Preference .. .. .. .. 12 
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THE TINGEY 3 VALVE RECEIVER 


EFFICIENT ON ALL WAVELENGTHS 
1 Valve H.F.—1 Rect—1 L.F. 


PRICE (without valves) - - £8 10 O0 
THE TINGEY A* COIL 


'The exceptional efficiency of my short wave A Coil is well known, and now to 
fulfil the needs of modern short wave work this A* Coil has been designed. 
It has a range covering 150-450 metres with a *oo1 condenser. This coil used 
with the TINGEY 3 VALVE RECEIVER mentioned above, or with 
the TINGEY UNIT RECEIVER, oscillates on 150 metres with the greatest 


jT of ease while coils are at right angles to one another (‘Prices on Application). 
WE CAN SUPPLY YOU WITH ALL WIRELESS ACCESSORIES 
P Ivorine Scales 0-180 Price L i | Valve Holders T. ... Price 1/9 
Grid Leaks (unmounted) has - s 3 AT "x ona 

4, A (mounted) iod MESE ii "n l 


Usmounted Filament Resistances 6 Pole plug board, and 2 plugs ,, 2/- 
with pointers wr .. , 8/61! 3 Valve Panels iz seul 09 A RS 


 |vorine Tablets in Sets. Aerial—Earth — LT + — HT + Phones ... per set 2 - 
Knobs fitted with nee He zo Ee. Contact Studs ... ^... per doz. 1/9 
Valve Legs ... oe e 3d. Stops... — zy " 2/6 
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SCOTTISH RADIO SUPPLIES 


Works: 60, St. Vincent Crescent, 
GLASGOW, W. Tel : Central 2878 


TRANSMITTING his ane ie 


2, Royal Crescent, GLASGOW, W. 
Tel. : Charing X 491 


RECEIVING APPARATUS 
Price 
-£0 17 


Modulation Transformers, 20/1 ratio £1 15 0 Low Frequency Transformers 6 
Air Core Choking Coils ... 1 00 High Frequency Transformers ... 110 0 
lron Core ditto, Low Ereatidace 150 itto, Variable 1.318 O | 
Transmitting Coupling Coils, set of Variable Condensers, '0005 mfd. 12 6 N 
two eee Me Ditto, ‘001 mfd. 1 0 0 i 
Variable Grid Leaks, 10, 000 WH. AS Ditto, Vernier, ‘00002 mfd. 7 6 : 
Set of Smoothing Condensers, 5 míd. 15 6 Fixed Condensers, '0001 to '01 mfd. 3 6 
Transmitting Varpintoph 180 or Filament  Rheostats, wound on | 
1,000 metres LY Ebonite, 5 w. ... 5 0 
Hot Wire Ammeters, any SPPE 110 0 Slab Coils, pe of seven, 250- 
Transmitting Batteries, 240 volts 4 0 0 25,000 metres . = 13 6 | 
Ditto 600 vols 9 0 O0 Basket coils, set t six, 400- ' 
Ditto 1,200 volts 12 0 0 25,000 metres .. «JA 2 0 
Transmitting Keys, very heavy 1 50  Valveholders, sold. Ebonite LE l 6 
Transmitting Variable Gonoen Duo-lateral coils on plug Mia. 
to stand 2,000 volts © llf 6 from... ; /- to 15[- 
Filament Rheostats, to 6 RUPEM 15 0 Special short-wave Tuners, silk wire 
And all other components, of our own manufacture. on Ebonite 15 6 


Ask for details of our UNIT SYSTEM. Prices on application. 
Every type of Receiver or Transmitter manufactured to specifications. Ask for lists. | 


OUR EXPERIENCE 
in the Manufacture of High and 


Low Tension Condensers for all 
Types of Wireless Installations 


IS UNIQUE 
IT IS AT YOUR SERVICE. 


All enquiries other than American 


should be addressed to (Department W.) 


DUCON WORKS, Goldhawk Rd., 
Shepherds Bush, London, W.12 


Telephone : HAMMERSMITH 1084. 
CONDENSER C? r° Telegranis: HIVOLTCON, PHONE, LONDON. 
Code: MARCONI INTERNATIONAL. 


DUBIL!IEK CONDENSER CO, (1971) LTD 


All American Enquiries to be addressed— 


DUBILIER CONDENSER CO, Inc. 217 Centre Street, New York. 
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FORTNIGHTLY 


WITH DETAILS FOR CONSTRUCTION 
By W. WINKLER. 


problem of designing an efficient valve 

receiver on a very small scale is rather 
different from that of the design of a larger 

piece of apparatus. The following description of an 
efficient single valve set, where the whole of the 


apparatus, with the exception of batteries and 


That the set is really efficient is testified by the 
results obtained. With an average serial the 
Dutch Concert can be heard quite well in Edin- 
burgh. The finished product is shown in Fig. 1. 

The material used in construction is teak wood 
and polished ebonite sheet }-inch in thickness, 
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telephones, is contained in a box 6x6x2 inches, 
is therefore probably of interest. Perhaps the very 
fact that all the apparatus is contained within so 
small an area, with the necessary result that all 
the connections are extremely short, may be one 
of the principal factors contributing to its efficiency. 


Fig. 1. 


The set consists of a square frame 6X6 inches 
which stands vertical when the set is in use, the 
top and bottom being of teak and the sides of 
ebonite. On the front side (Fig. 1) are mounted 
the aerial and earth terminals, and below these 
a 15-point switch having studs j,-inch in diameter 
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set on a circle 1j-inch in diameter is arranged as 
indicated in Fig. 2. Fig. 3 shows the arrange- 
ment of the back side, the grid condenser and leak 
are above, and below are the four terminals with 
0-002 microfarad condenser across the high tension 
and telephones. The base shown in Fig. 4 carries 
the valve holder and filament resistance. Suspended 
by threads from the sides of the case is the aerial 
tuning inductance, which is a basket coil 2} inches 
inside diameter, 5} inches outside diameter, wound 
with No. 36 S.W.G. D.S.C. wire on 17 pins, wound 
as full as possible and tapped off in an approxi- 
mately equal number of turns to each stud in 
order. The ebonite front and back are 6 x 2 inches 
and the teak top and bottom 6x1} inches. This 
enables the hinged side on the left to sit level 
with the frame and there is thus less liability to 
damage when the set is being carried. A sheet of 
ebonite 54x6x} inches carries the aerial tuning 


x I K 
vty 
M 


te 
' 
qiee———————e e erocc some crecen. - 


Fig. 2. 


condenser. This is shown in Fig. 5. The con- 
denser, which is variable, is composed of two sheets 
of tinfoil 34 x44 inches, secured each to a sheet 
of mica 0-002 inches thick, shellac being used for 
the purpose. The condenser is held at three corners 
by 4-inch Whitworth screws spaced -inch apart. 
At the fourth corner the pillar for the moving 
plate is set up and a moving plate which is cut 
from a square piece is shaped as shown in Fig. 5. 
Both contacts are made permanent, light flex 
being used for this purpose. It is somewhat liable 
to wear by reason of the mica being rubbed away, 
but this is & small point as compared with the 
simplicity of design. 

The right side of the box is of teak hinged 
vertically, and to this is fixed the reaction coil 
by means of paraffin wax. The dimensions of the 
reaction coil are the same as the aerial tuning 
inductance, but is wound with No. 26 S.W.G. 
D.8.C. and connected to the outer portion with 
light flex. A description in detail of one or two 
units may be helpful in the construction of the 
set. 
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The condensers are built up from 0-002 inch 
mica §-inch wide, 2 inches long and tinfoil 1 centi- 
metre wide 4 inches long. With this it is i 
easy to make up any size of condenser in sal 


Fig. 3. 


bulk. The whole is put together, using shellac 
put on very thinly with a camel hair brush. The 
long overlaps of tinfoil allow good solid folded ends 
to be made and small pieces of soft metal bent over 
are clamped to the ends in a vice. Pewter does 
very well for this purpose but must be treated 
carefully when soldering the connecting wires. 
The grid leak is made with cardboard, indian ink 
and graphite. The filament resistance which is 
}-inch in diameter, is easy to construct from the 
diagram (Fig. 4), gauge and type of wire used 
depending on the valve employed. 

Although there is nothing very unusual in the 
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» it has caused comment 
wn. Stations such as MSK 
» are unusually good here in 


Fig. 6. 


Edinburgh, the aerial in use being a single wire 
with an average height of about 25 feet, the lead-in 
of 10 feet and 35 feet down to the earth connection. 
The set was designed for an E.8.2 valve, but will 
take any other type of valve when the box is 
open. The best results have been obtained using 


a French “ H " soft valve. PCGG is quite audible, | 


although the speech is not perhaps as clear as the 
musical items. The range of the set is 700 to 5,000 
metres, and with a series condenser in use ships 
come in quite well. The diagram of connections 
given in Fig. 6 shows the wiring of the various 
parte and this circuit is quite standard. 


A. Successful Transatlantic Set 


photographs show Mr. 
1c amateur signals in t 


T. Cutler with the a 
he recent tests. A 4. 
of the last 
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ratus used by him in the successful reception of 


pa 
escription of this apparatus appeared on page 719 


issue. 


The New Volume 


commence on its tenth year, and it is fitting 

that the pioneer British wireless magazine 
should show that it is keeping abreast of the 
times and entering fully into the spirit of develop- 
ment of wireless telegraphy and telephony, which 
was never more pronounced than at the present 
time. 

Just two years ago it was found necessary to 
publish the magazine fortnightly, instead of 
monthly, owing to the enormous increase in the 
demand for space in which to include the increasing 
volume of matter which our readers had the right 
to expect. Perhaps at the time the publishers 
felt some trepidation in launching a fortnightly 
magazine, but it was very quickly roalised that 
this was a step in the right direction and one which 
met with the whole-hearted approval of our 
readers. 

With the new volume of The Wireless World 
& further venture will be undertaken with the 
weekly publication of the magazine. 

For some time past it has been apparent that 
The Wireless World has been unable, owing to 
lack of space available, to meet the requirements 
ofjall its readers. What we may term a '' middle " 
standard has had to be adopted, and all the while 
it has been felt that those who are quite beginners 
have been somewhat neglected, whilst the same 
remark is applicable to those readers who are in 
possession of advanced knowledge in matters 
* wireless," or who are professionally engaged in 
the science in their everyday occupation. With the 
weekly publication of The Wireless World it is 
hoped to remedy these shortcomings without 
increasing the price which will remain at 6d. 
per copy. 

Advanced students of wireless are no doubt 

well acquainted with our monthly publication, 
The Radio Review. This journal will cease publica- 
tion with the commencement of the new volume 
of The Wireless World, when the title of The 
Radio Review will be incorporated with that of 
The Wireless World, and the magazine will be 
known in future as The Wireless World and Radio 
Review. There will be included in the weekly a 
section, under the direction of Mr. Philip R. 
Coursey, devoted to the needs of the present 
readers of The Radio Review; Mr. Coursey 
occupying the position of Research Editor to 
The Wireless World. 
t The weekly publication of The Wireless World 
wil also allow for the inclusion of more 
articles of an elementary character, and 
special attention will be devoted to detailed 
descriptions of the construction of amateur appa- 
ratus of all grades. It is felt that this feature is 
one which will be popular with a very large number 
of readers and may help to lessen the present 
congestion of our Questions and Answers columns, 
since the bulk of these questions now received 
relate to the practical side of wireless and the 
construction of apparatus. 

The more frequent publication of the magazine 
will enable topical subjects to be dealt with promptly 
and. announcements of forthcoming events of 
wireless interest, including Club Meetings, will also 
be a feature in The Wireless World. 


"I WIRELESS WORLD is about to 


In conclusion, we would emphasise that the new 
volume will not commence a new magazine. It 
wil be an improved Wireless World, appearing 
twice as often, which it will be our earnest endeavour 
to fill with matters most acceptable to our readers. 

In this connection we shall at all times weloome 
criticism and suggestions from our large circle of 
readers, to whom we tender our sincere thanks for 
their support in the past. 

Hocnu S. Pococr, 
Editor. 


Regular Transmissions for 
Amateurs 


HE accompanying photograph shows Mr. 
Robert Howe singing into the microphone 


on the occasion of the first regular trans. 
mission of telephony for amateurs, authorised by 
the Postmaster-General. This first transmission 
took place on Tuesday, February l4th, 1922. 
These transmissions will take place regularly every 
Tuesday evening, preceded by transmissions of 
C.W., calibration waves, as announced on p. 729 
of the last issue of The Wireless World. 
Unfortunately, experience showed that a con- 
siderable amount of jamining took place, icu- 
larly from GBL, on the wavelength allotted for the 


telephony transmission, and it is understood that 
the Postmaster-General has been asked to permit a 
change of wavelength for this transmission. 

As we go to press we learn that Tuesday, February 
28th, being the date fixed for the Royal Wedding, 
the Marconi Scientific Instrument Company, 
Ltd., under whose direction the transmissions are 
being made, has conceived the happy idea of 
transmitting appropriate wedding music on that 
evening, and it is hoped toinclude the actual music 
which will be played in Westminster Abbey for 
the ceremony. 
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Amateur Wireless in Buenos Aires 


By AbpRIAN B. Jongs, M.I.E.C. `- 


of development of amateur wireless in this 

country, it might be of interest to those 
whose geography is rusty to have a few figures 
indicating the size and importance of the Argentine 
Republic. 

Itis roughly 2,300 miles in length, and ite greatest 
breadth is about 900 miles, giving an area of over 
one million square miles. The population is over 
eight millions, of which one million two hundred 


Be svei giving a short account of the state 
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Fig. 1. 
milling station ts installed for telephony. 


The Theatre, El Coliseo, where a trans- 


thousand live in Buenos Aires. "There are, besides 
Buenos Aires, the other important cities of La 
Plata, Bahia Blanca, Rosario, Cordoba and 
Mendoza. ‘There are at present over 22,000 miles 
of railways. 

Buenos Aires, being the capital, is naturally the 
chief seat of wireless activities, but the subject is 
not unknown in Rosario and Bahia Blanca. 

Permission for the installation of amateur 
receiving stations is very easily obtained; in my 
own case it took exactly 10 days from the time I 
lodged my request, to the time I received the official 
sanction. Permission for transmission has also 
been very liberally granted. There are no restric- 
tions as to circuits, one can use crystals or valves, 
&s one pleases, and the subject of oscillating receiving 
serials, has not yet received attention. As the 
law stands at present, amateurs are limited to 50 
watts, and to below 300 metre waves for trans- 
mitting ; but recently a movement was on foot for 
reframing these regulations in the following 
manner :'—The use of arc or spark to be prohibited, 
and the length of wave with C.W. to be of any 
dimensions so long as official stations be not inter- 
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fered with. However, it is as well not to be too 
optimistic on this subject, as I have heard that the, 
enthusiasm of some amateurs has somewhat 
eclipsed their respect for the law, and the territory 
beyond the 300-metre limit has already been 
trespassed on. The authorities naturally keep a 
sharp eye on this matter, and cannot permit 
amateurs to poach on their preserves, and so for 
the moment the situation is not quite clear. 

Considerable difficulty has been experienced in 
obtaining apparatus, a small amount of American 
and English parts have been received, and a little 
French material is now making its appearance, but 
prices are rather high, probably owing to the 
import duty, which is between 40 and 45 per cent. 
A certain amount of apparatus is being manufac- 
tured locally, but is also expensive owing to the 
high price of labour, and to the fact that sufficient 
quantities of a suitable type have not been turned 
out. 

The first valve I ever obtained was an American 
Marconi soft valve. A firm received six one day, 
and I was fortunate enough to get the last; this 
was within 24 hours of their receipt and the cost 
worked out at nearly £3. With the present rate 
of exchange, the price is even higher, the same 
make of hard valves being about £4. A fairly 
good supply of French, or “R” valves is now 
coming along, they are.of a very good type, and 
cost 25s., but I hear there will shortly be some 
cheaper ones, of perhaps somewhat inferior quality, 
for 10s. 

Some eighteen months ago, an amateur trans- 
mitting station was put up in one of the chief 
theatres, El Coliseo (Fig. 1), and during the last two 


Short-wave tuner. 
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seasons, those possessing suitable receiving gear 
could listen to first-class Italian Opera, and also 
to concerts and recitals by some of the finest 
musicians in the world. The gentleman who kept 
this station going has merited the sincere gratitude 
of all amateurs. 
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Fig. 3. Short-wave tuner circuit. 


In the evenings one now hears sometimes three 
gramophone concerts and the Coliseo performance 
all going on at once, and by just turning the tuning 
condenser or variometers, as the case may be, one 
takes one's choice. ‘Two other theatres are being 
fitted with transmitting apparatus, and recently 
the Municipality voted £1,000 for the Municipal 
Theatre, El Colon, for such an installation. It is 
said that 400 watts is the power to be used[in the 
latter case, so that people in Buenos Aires[will be 
able to receive with a frame, thereby obviating the 
necessity of erecting aerials. 
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Fig.4. Short-wave tuner. 
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Fig. 5. Variometer tuner. 


It is evident that amateur wireless is being given 
great scope here, which is a somewhat different tale 
from that which is heard of some European 
countries. 

I cannot refrain from giving an experience of 
mine in this line. When in London in 1919, I 
tried to buy a galena crystal from a well-known 
firm, and to my surprise was asked to produce the 
P.M.G. license, which, of course, I did not possess, 


Variometer tuner circuit. 


Fig. 6. 


nor did I have time to obtain one, as I was leaving 
for South America within a few days, so I left 
without the crystal.* Even out here, the subject 
of wireless was somewhat dangerous during the war, 


so on my return I approached the matter with 


temerity. Imagine my surprise, when encourag 

by a friend to go boldly to the Naval Radio Station 
to find out under what conditions I should be 
allowed to use a galena crystal, the most courteous 


* This, of course, refers to a time when the 
restrictions, as a legacy of the War, were still in 


. force. — Ep. 
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gentleman then in charge, not only put every 
facility in my way for obtaining the ofticial per- 
mission, but presented me with the finest silicon 
crystal I have ever had ! 


Fig. 7. 


Portable Receiver, tuning to 300 to 
1,700 metres. 


Recently a preliminary meeting was held with a 
view of forming the “ Radio Club Argentino,” and, 
judeing by the enthusiasm shown by the 70 persons 
present, who voted by acclamation to the post of 
President that most courteous gentleman Lkefore 
mentioned, it bids fair to be a success. 


With regard to reception, I am situated in rather 
an inconvenient place, it is 20 kilometres from 
Buenos Aires, and so located that it requires over 
two hours to get to town. The train service is 
very poor, so going to a theatre is out of the 
question ; one therefore more appreciates hearing 
Opera music when one lives in such an inaccessible 
position. 

I have two short-wave tuners (home made), one 
with a circuit (Fig. 3) as that of Fig. 133, page 170, 
of Scott-Taggart’s new book. The other tuner is 
of the variometer type, with a circuit (Fig. 6) 
similar to that which was given in The Wirelcsa 
World, April 30th, 1921, but with the jigger 
coupling, and leaky grid condenser and telephone 
condenser fixed. I receive the Coliseo Theatre, 
working with 10 watts, «uite well with one valve, 
and the other day I received some gramophone 
music at a place 100 kilometres from Buenos Aires, 
with the help of a three-valve L.F. amplifier, and 
& temporary aerial slung from a signal post, the 
transmitter registering only 0:4 amps. in the 
antenna. I have often wondered why so little is 
done in England with variometers, they are really 
excellent with short-wave work and tuned anode 
Circuits. 


Fig 8. 
Key to Fig. 8. 
a = Billi condenser. ` 
b - Switch for second and third valves. 
c == Series parallel switch for .A.T.C. 
d = Off switch for L.T. 
e — Filament resistance for first valve. 
R = Renctance coil switch, giving whole or 
+ cou. 
P -- Potentiometer, 800 ohrns. 
V. Switch giving l or 3 valves. 
T .. Reactance coil control handle. 
A -— Aerial coil control handle. 
S, & S, - Scales showing relative positions of 


T and A. 

L, & L4 — Terminals for loading coils. 
A Six-Valve Set 

The accompanying photograph shows the 


receiving set of Mr. Louis J. Wood, of 26, Glen 
View, Halifax. The set has a range of 300 to 


be used. 


25,000 m and 3 or 6 valves can 
American stations of high. power are heard and 


The 


British. amateur telephony comes in well. 
loud 


Duteh concerts are excellent with the 
speaker when six valves are employed. 
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Third Annual 
Conference of Affiliated Wireless Societies 


Wireless Societies was held at the Institution 
of Electrical Engineers, London, on Wednes- 
day, January 25th, 1922, at 2.30 p.m., Admiral 
of the Fleet Sir Henry B. Jackson, G.C.B., K.C.V.O., 
F.R.S., D.Sc., M.LE.E., presiding. 
The minutes of last year’s Conference were read 
and confirmed. 


The President. 

It gives me great pleasure to preside on this 
occasion of the Annual Conference of Wircless 
Societies, convened by the Wireless Society of 
London, and to welcome members from the wireless 
societies from different parts of the country. I 
am very glad to see so many here, and we are all 
very anxious to hear your views on the subjects 
which have been placed upon the agenda. 

I propose to take each item on the agenda in 
turn, item by itern, and the speakers are requested 
to keep to the item in hand and not to wander 
off into other subjects, as there is a long programme 
and I expect it will take us all the afternoon to 
get through it. I propose that as each item 
is read cut, the Chairman of the Wireless Society of 
London, Mr. Hope-Jones, should make a preliminary 
statement and perhaps give us information which 
may not be known to all of us. After the discussion 
on the various items, in which I hope everybody 
wil take part, they will be put to the meeting. 
I may say that agreement can only signify tbat the 
meeting wishes the Wireless Society of London to 
take action. It does not mean more. There 
is no machinery at present existing between the 
Wireless Society of London and the Attiliated 
Societies to bring about action in these matters. 
It is a case of asking you to come here and take part 
in & Conference with us, but we have no machinery 
to give effect to decisions at present. Indeed, I 
have no business to be here in this chair; if you 
care to elect another Chairman you can do so. 
Perhaps you will leave things as they are for this 
afternoon, but vour vote can only convey the hope 
that the Wireless Society of London will take action 
as you resolve. 

There is one item on the agenda that may enable 
us to formulate some machinery for future meetings, 
item No. 2, so that here is an opportunity of 
organising some properly regulated machinery 
for the future. 

Now, I will not keep you as it is you we want to 
hear talk, but I hope speakers will hold to the 
point under discussion, and be as concise as possible 
because there are a large number of items to get 
through. I might mention, with regard to some of 
the items, that it nay be a matter of cost which is 
involved to carry them out, and it may therefore 
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not be possible to do so, even if the resolutions are | 


carried nem con. I will now ask Mr. Hope-Jones 
to make a statement with regard to the first item 
on the agenda. 


Mr. F. Hope-Jones. 


We have some letters of apology from those 


whom we know would have liked to have been 
present. Our Vice-President, Dr. Eccles, regrets 
that he is going abroad and cannot be here; ^r 
David Salamons is unable to come because lui: 
medical adviser does not wish him to be out at 
night, and we shall therefore not see him at the 
dinner or the Presidential Address afterwards. 
Sir Henry Norman cannot attend the Conference. 
but we shall see him later in the evening, I arm glad 
to say. Mr. Hollingsworth, President of the 
Manchester Wireless Society, regrets that at the 
last moment he is unable to attend through illness. 
but sends his greetings. I have a telegram fron: 
the Altrincham Wireless Society who wish tł: 
Conference every success, but regret inability to 
join us. We also regret that Mr. E. Blake. of the 
Marconi Company, who, as vou know, is carrying 
out some very interesting matters for us, is unable 
to be here. He hoped to report to this Conference 
in person, but he is unable to be present. 


The first item on the Agenda is a statement regani- 
ing the transmission of speech and calibration wave- 
on fixed wavelengths at definite times for the 
benefit of amatcurs and experimenters throughout 
the country, and the result of the Petition that was 
handed to the Postmaster-General recently. You 
will recollect that that idea had its inception a: 
the Conference held 12 months ago. J] have in m: 
hand a letter dated August 19th, expressing the 

sition at that date. Jt is a letter from the 

ost Office as follows, and is addressed to the Hon. 
Secretary, The Wireless Society of London :— 

Sir, 

With reference to your letter of the 15th inst. 
to the Inspector of Wireless Telegraphy, 1 am 
directed by the Postmaster-General to say that 
a permit has just been issued to Marconi's Wire- 
less Telegraph Co., Ltd., authorisinz them to 
transmit signals by wireless telezraphy (but not 
wireless telephony) from a station at Chelmsford 
for the benefit of Wireless Societies and amateurs 
during a period of half-an-hour (7 p.m. to 7.30 
p.m.) each week, on any one day except Saturday 
and Sunday. The Company have been asked 
to state which day is selected. 

The maximum power allowed for transmission 
is 1 kW. Fixed waves of 180 metres and 450 
metres may be used for spark and C.W.. and a 
further fixed wave of 1,000 metres for C.W. only. 
The call signal allotted to the station is 2 MT. 

It is regretted that it has not been found 
possible to agree to the inclusion of wireless tele- 
phony in the arrangement. 


1 am, Sir, 
Your obedient servant, 
(Signed) F. W. PHILLIPS, 
For the Secretary. 
Most of you have no doubt seen in the current 


issue of The Wireless World, dated January 21st, 
the Petition, set out in full, which the oricials of 
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your various societies have signed. You have 
already seen how it was presented and you have 
heard that it was favourably received. It will 
be no surprise, therefore, to hear that we have 
received the following letter from Mr. De Wardt, 
dated January 13th :-- 

Sir, 

With further reference to your Petition, on 
behalf of the Wireless Societies of Great Britain, 
for the grant of authority for periodical trans- 
missions of wireless telephony, I am directed by 
the Postmaster-General to say that, with the 
concurrence of the other authorities concerned, 
he has now authorised Marconi’s Wireless Tele- 
graph Company to include a programme of 
15 minutes telephony (speech and music) in 
the weekly transmission from their Chelmsford 
station for the benefit of wireless societies and 
amateurs. The power for telephony is limited 
to } kW., and fixed waves of 180 and 700 metres 
are to be used, as suggested by the Marconi Co. 


l am, Sir, 
Your obedient servant, 
(Signed) J. I. DE WARDT, 
For the Secretary. 


The Marconi Company at once set to work to see 
what arrangements could be made. The latest 
information from them is this, that the first of these 
transmissions can commenco on or after February 
l4th. The day of the week (excluding Saturday 
or Sunday) can be chosen by this Conference and 
the result submitted to the Marconi Company. 
The programme to commence at 7 p.m. with, in 
the first place, C.W., calibration signals on 1,000 
metre wavelength, sent with successive input powors 
of 1 kW., 4 kW., and } kW. for about five 
minutes in each case. The following 15 minutes 
(with a short pause for changing over) will consist 
of telephonic transmissions on 700 metres wave- 
length, with the usual preliminary introductory 
remarks, followed by gramophone selections. The 
power to be used for the telephony will be approxi- 
mately } kW. input. Itis hoped that arrangements 
will be made at a later date for the inclusion of 
other wavelengths, such as 180 metres and possibly 
450 metres, in the programme of calibration wave 
transmissions. 

I think you will agree that the Petition appears 
to have served its purpose, and that the modest 
request, as originally framed, is now granted up to 
the hilt. We hope that these transmissions will 
commence in a fortnight or a little more. 

The first of the suggestions that have been 
submitted for discussion is as follows :— 

That the Wireless Society of London be asked 
to assist in appointing lecturers to periodically 
visit affiliated clubs and societies for the purpose 
of giving lectures and practical demonstrations, 
the club visited to pay the travelling expenses 
of the lecturer. 

That suggestion has been made by a number of 
societies, such, for instance, as the Leeds and 
District Wireless Society, the Manchester Radio 
Society, Altrincham, Hull, West London, North 
Middlesex, and the Leicester Radio Society. The 
Committee has already taken some steps towards 


the fulfilment of the wish expressed in this sugges- 
tion, but as the President has already reminded you, 
it is you who are here to speak and not us at this 
end of the room. No doubt one of the representa- 
tives of the societies I have mentioned will speak 
on the subject. 


Mr. A. J. Dixon (North Middlesex Wireless 
Club). 

As a member of the North Middlesex Club 
I should like to point out that the resolution as we 
sent it in read as follows: '''That a list of Wireless 
Society of London members be compiled, who 
would be prepared to give lectures and, or, demon- 
strations before affiliated societies. It would 
perhaps help matters if it could be arranged that 
in the event of this suggestion being adopted, 
those Wireless Society of London members residing 
in different parts of the United Kingdom, agreed 
to lecture within & certain radius of their residence. 
In this way all affiliated societies would share in 
the benefits of the scheme, and it would avoid 
heavy travelling expenses." That simply means 
that the lecturers would be confined, more or less, 
to a certain distance of their homes. As we all 
know, wireless societies are not exactly well off, 
and it would limit the travelling expenses if the 
lecturers were confined to a certain radius of their 
homes. For instance, a man might be able to give 
an excellent lecture in London, but if he had to go 
to Newcastle to do it, it would be impossible for 
the wireless club to stand the expenses. 


Mr. J. R. Halliwell (Radio Scientific Society of 
Manchester). 


The proposal I have to make in connection with 
this item on the agenda, standing in the name of 
the Radio Scientific Society, is that the London 
Society should take in hand the organising of a 
system of interchange of lectures between the 
various affiliated societies. We are told that it is 
not good to live unto ourselves alone, aud therefore 
it is in the best interests of progress that we should 
have this interchange of pulpits, as it were. Some 
societies are singularly fortunate in possessing a rich 
strata of men who are capable and willing to give 
of their experience and instruct others of their 
knowledge. Other societies are decidedly poorer in 
this respect. Also some societies can afford to pay 
for outside lecturers to come to their meetings ; 
others cannot. My suggestion is, briefly, that the 
Wireless Society of London should take the matter 
in hand on behalf of the affiliated societies and 
arrange a programme on the following lines. Each 
society should be invited to send the names of any 
of their members who would be willing, if called 
upon, to give & lecture, stating at the same time 
the radius from their own headquarters in which 
each particular individual would travel, and also, 
if possible, a choice of subjects that might be 
selected from. I would also suggest that, if possible, 
in drawing up the schedule, one of the London 
Society's well-known men, of which it has so many, 
might be allocated to each area (not necessurily 
each Society) at least once, or, if possible, twice 
per session. On such occasions invitations from 
the Society in the particular area at which the 
lecture would take place, could be sent out to all 


755 


MARCH 4, 1922 


members of all societies within reasonable distance 
to be present. This would have the dual ebject of 
enabling a maximum number to take advantage of 
the lecture at a minimum cost and, at the same 
time, provide the means of introducing the members 
of respective societies to one another, which I 
maintain is all to the good. To instance a few 
examples from my own area, which I know is an 
easy one to work under my scheme—and difficulties 
might be met with in other areas, which difficulties 
I have no doubt would readily be overcome if the 
subject were to be taken up with enthusiasm. 


I have here a list of ten imaginary lecturers 
making such journeys, as Mr. Brown, Manchester 
to Sheffield, fare 9s. 5d.; Mr. Jones, Liverpool to 
Manchester, fare, 8s. 9d. ; Mr. Robinson, Manchester 
to Liverpool, fare 8s. 9d.; Mr. X., Bolton to 
Liverpool, fare 6s. ; Mr. Z., Manchester to Bolton, 
fare 2s. 8d. ; Mr. A., Halifax to Bolton, fare 9s. 6d. ; 
Mr. S., Manchester to Sheffield, fare 12s. ; Mr 
Anode, Sheffield to Halifax, fare 10s. ; Mr. Grid, 
Liverpool to Sheffield, fare, 18s. 6d. The total 
fares amount to £4 5s. 7d., which divided by ten 
gives an average cost of, say, 8s. 6d. per lecture. 
That is to say, when the list has been drawn up 
I would suggest that the cost be averaged out as 
shown, and that for any particular lecture the 
society pays the average cost into a central fund 
and the lecturer draws his actual expenses from 
this fund. My argument in favour of this method 
of costing is that the benefit the society may derive 
from a visiting lecturer does not bear any relation- 
ship to the distance travelled by the lecturer in 
going to deliver his lecture. I think it can be seen 
very plainly that the cost of arranging six such 
lectures in one session need not be very high (if 
it averages out as my example, cost would be 
roughly 50s. per session), and, to my mind, the 
cost is insignificant compared to the benefit that 
would be derived in general. The cost of the 
proposed lectures delivered by members of the 
London Society to the various provincial centres 
also would be borne by the same fund, and would 
be taken into average when the scheme was drawn 
up. I have purposely left out of my reckoning any 
expenses which might in certain circumstances 
arise, 1.6., when it would be necessary for the 
lecturer to remain the night in the town he visits 
as, for instance, Mr. Grid, who visits Sheftield. 
Speaking of my own experience, I have always 
found a very kindly and hospitable welcome 
awaiting me from some member of the Society 
visited, and I think the various societies could 
always arrange for one of their members to enter- 
tain the visitor under similar circumstances. 
I have also purposely left out any mention of fee 
to the lecturer, as I presume that under the scheme 
none would be required. 


Mr. G. Marcuse (Bristol Wireless Society). 


I should like to say & few words in support of 
what Mr. Halliwell has said. We are a very poor 
society in Bristol, and we find great difficulty in 
arranging lectures for our various meetings. "Thus 
we generally live from hand to mouth, and I am 
sure that if some such scheme as that outlined by 
Mr. Halliwell could be worked out, we should, as 
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far as Bristol is concerned, support it whole- 


heartedly. 


Mr. H. Cotton (West London Wireless Society). 


I should like to support the scheme that has 
just been suggested, and I should like to move 
that the prospective arrangement as put forward 
by Mr. Halliwell be submitted to the aftiliatel 
societies. The result of their vote upon it shoul: 
be used to guide the Wireless Society of Londen 
in what action to take and on what method the-e 
lectures should be arranged for. 


Mr. E.M. Savage (North Middlesex Wireless Club). 
I should like to second that. 


Mr. F. Hope-Jones. 


The proposition before the meeting will require 
to be framed, which we shall be pleased to ao 
quickly; but, first of all, is there any further 
discussion * 


Mr. C. H. H. Hainsworth (Sheffield and District 
Wireless Society ). 


] should like to say a few words. The suggestion 
which is before the meeting has been talked about 
in Sheffield, although I do not think we are one oí 
the societies which put it forward. Nevertheless, 
I think I am right when I say that we should t» 
pleased to support, as strongly as possible, any 
suggestion which our good friends behind us have 
put forward, or any other which may be pw 
forward and eventually carried. We have had n» 
real difficulty, perhaps, in Sheffield up to tle 
present in getting suflicient papers to cover the 
session. At the same time, we have felt that i. 
say, once at least during the session, we could ge 
some very prominent man to come down either 
from London or elsewhere and give us a paper 
with practical demonstrations, it would be very 
much to the benefit of the Society. We hav 
certainly proved that at Sheffield during this last 
session. We had one Marconi Company man down, 
and he gave us an excellent lecture with demu r» 
strations, and when I say that we filled a hall with 


: 400 people. and we could have filled it twice over 


as we made it a semi-popular lecture, I think that 
indicates the general enthusiasm which woul: 
be shown in almost any town with a society, u 
such a scheme as the one proposed were carried 
out properly so that it would come on the ordinary 
programme. I think I am right in saying that we 
would support any proposition of that nature a- 
strongly as possible. 


Mr. F. Hope-Jones. 

It seems to me that the speeches we have hear! 
on this subject have been excellent, and I do nex 
think we ought to devote further time to the 
discussion of it. I suggest that we frame a resolu- 
tion with a view to carrying it out, and I would 
like to join in the discussion myself just to say 
that some of us on the Committee have beer 
considering this, and have taken the trouble te 
write down the names of inen of real distinction. 
really well above the average as lecturers: net 


756 


THIRD ANNUAL CONFERENCE OF 


members of the Committee of the Wireless Society 
of London, but members in the Provinces, and we 
totalled quite easily sixteen at once. We have one 
each from Liverpool, Leeds, Wakefield and Edin- 
burgh; three from Cambridge, one from Oxford, 
one from Manchester, one from Rugby, two from 
Brighton, one from Plymouth, one from Malton 
(Yorks), one from Gravesend and one from Canter- 
bury, which is enough to show that effect could 
be given to any such proposition, as I understand 
it is your intention to move, second and carry 
unanimously, as I have no doubt you will. I would 
however, like to warn you that I rather gathered 
from Mr. Halliwell’s scheme that it involves a 
certain amount of organisation, pooling of funds, 
considerable circularising and general office work, 
which the Wireless Society of London, with their 
overworked honorary secretary, might not be 
prepared to undertake. I suggest that you put 
your proposal in general terms to allow the 
Wireless Society of London to make a recommenda- 
tion as to what it is prepared to do on these lines. 
I suggest that you be good enough to frame your 
proposal now, Mr. Halliwell has proposed it and 
Mr. Cotton has seconded it. Perhaps those two 
gentlemen will reduce it to writing right away. 


Mr. W. Winkler (Edinburgh and District Radio 
Society). 

We have had some experience in the North which 
the South might like to hear of. We recently had 
a demonstration which included an exhibition. It 
was merely advertised by the members of the 
Club distributing amongst their friends some 300 
or 400 handbills. and we had an attendance, in & 
small town like Edinburgh, of about 2,000 persons. 
Surely, with an example like that, it would be quite 
simple for any other society, having a lecture by 
somebody well known in the electrical and wireless 
world, to charge to those who are not members 
of the Society, so much for admission. That would 
assist in procuring the necessary funds and pay the 
travelling expenses of the lecturer on a little more 
liberal scale than the mere railway fare from one 
place to another. From our experience, I should 
not think that would be very difficult. Itisa matter 
of risking a little to gain a good deal. 


Mr. L. Sims (Borough of Tynemouth Y.M.C.A. 
Amateur Wireless Society). 


l wish to support the last speaker. 


The resolution of Mr. Halliwell was then read 
in the following terms :— 

“ That a schedule be drawn up of members of 
the Wireless Society of London, and of the 
affiliated societies who would be willing to give 
their services as lecturers within a stated radius, 
giving at the same time a choico of subjects, 
the cost of such lectures to be defrayed from a 
central fund to which each society should 
subscribe.” 


Mer. L. C. Holton (North Middlesex Wireless Club). 

Before that resolution is put to the meeting, I 
think we should have some further guidance as to 
what proportion the aftiliated societies would be 
called upon to subscribe to the central fund. I 
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should like to know the views of those present, 
whether the membership total should form the 
basis of the amount. to be subscribed. 


Mr. Frank S. Adams (Birmingham Experimental 
Wireless Club). 

With regard to what the last speaker said, I 
take it from the form of the resolution that the 
expenses of the lecture would be practically the 
same irrespective of the sizo of the socicty, and 
that cach society would be asked to subscribe 
practically an equal amount. I really fail to see 
that the membership of the Society would affect 
the question of expense very considerably. 


Mr. E. M. Savage (North Middlesex Wireless 
Club). 
Would it be possible to devote any portion of the 
sum subscribed as fees for affiliation, towards 
meeting these expenses ? 


The President. 

One or two members have raised the point of how 
much subscription each society should pay towards 
the expenses of these lectures, and how it should 
be divided. I think vou will have to leave that for 
us to look into. This is a resolution and we will 
do our best to get it into working order in the 
course of a month or so. I think you must leave 
that to us. Someone else raised the question as 
to whether the entrance money paid to the parent 
society could not be used for thia purpose. I 
think you must leave it that this is & resolution, 
and we will work out the details which will have to 
be thought & good deal about. I do not think 
we can get it formulated and agreed to here this 
afternoon. We have already had nearly 40 minutes 
on this one item on the agenda, and it is not yet 
finished. Therefore, I will ask you to agree to the 
resolution now in a general sense, loaving it to the 
Wireless Society of London to get out the detailed 
arrangements which will suit the affiliated societios. 


The resolution as set out above was then agreed 
to. 


Mr. F. Hope-Jones. 

The second item on the agenda is :—‘‘ The 
possibility of the formation of centres in each county 
or district throughout the country with & view 
to linking up the various wireless socicties within 
these districts with the Wireless Societv of London 
as the central body, under some such title as * The 
Wireless Society of Great Britain’ or ' The British 
Wireless Association.’ ” 

That opens up a very wide field for discussion, 
and I know there are some in the room who have 
thought of it very deeply. You will be so good ns 
to speak concisely and to the point, and we will give 
ourselves 15 minutes, if necessary, for an open 
discussion on quite an important and wide subject 
with respect to which I can hardly hope that there 
will be any detinite proposal proposed and carried. 
Perhaps I should remind you that this proposal 
comes from the City and Guilds Wireless Society 
of London, the Leicester Radio Society, the Wireless 
Society of Hull, and the Altrincham Wireless 
Society. Will any gentleman representing either 
of these societies kindly speak ? 
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Mr. C. H. B. Nutter (Croydon Wireless and 
Physical Society ). 


May I ask what would be the benefit of this 
scheme to the various societies linking up ? 


Mr. F. Hope-Jones. 


I think that is a very fair question to put to the 
representatives of any of the four societies whom 
I have named as having brought this matter 
forward. 


The President. 


May I ask if there is a representative of any of 
these four societies in the room ? 


Mr. C. Atkinson (Leicestershire Radio Society). 


I represent the Leicester Society but I must 
plead some ignorance of the way in which our 
resolution has been construed into having con- 
nection with this resolution. Possibly it has been 
taken from something we previously said, and 
] am not quite clear as to the manner in which 
it was worded. As faras I am aware we only put 
forward one resolution for discussion at this Con- 
ference, and this has not been included in the 
agenda. This is the reason I was not speaking at 
once. 


Mr. F. Hope-Jones. 


I hope I am not taking up too much of the 
time of the meeting. but if no one else is desirous 
of speaking I may say that I have verv often heard 
it discussed that the Wireless Society of London 
appears to be doing national work, work in the name 
and on behalf of all the societies. I can say, 
without hesitation, that though bhey did not 
originate it, that was the origin of the idea of a 
possible change in the name of the organisation. 
Beyond that, I know nothing. 


Mr. A. J. Dixon (North Middlesex 
Club). 


I think some such scheme as this could be 
drawn up with advantage, because if such & thing 
were done it would certainly set up machinery 
which our worthy President said to-day is at present 
lacking, between the parent society and the aftihated 
societies. If some such scheme as this were 
formulated, T take it there would be machinery 
established through which the G.P.O. and similar 
authorities could be approached by the London 
Society as representing all the wireless societies 
of Great Britain, and it would then be known 
that it had the unanimous backing of all the 
wireless amateurs of Great Britain, whereas at 
present, as the Wireless Society of London, it doea 
the hest it can for us, and very satisfactorily. 
It. could not, however, go and say that it had the 
unanimous backing of the whole of the wireless 
amateurs of tho country. If such a scheme, 
therefore, was prepared. machinery would be 
established between the Wireless Society of London 
and the affiliated societies which would enable 
them to consult and act with unanimity. 


Mr. L. McMichael (Hon. Secretary). 


This subject was mentioned by Leicester, 
Altrincham, [ull and the City and Guilds Societies. 
All of these societies mentioned something of this 
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kind in their Agenda Proposals, and ] will read 

extracts from their letters :— 

The City and Guilds Wireless Society writes :—The 
present scheme of affiliation might with advantaze 
- be pressed a step further, and our suggestion 
being that the Wireless Society of London ani 
its affiliated clubs be formed into one Briti-h 
National Amateur Wireless Association, with 
the present clubs as branches. This, it is suz- 
gested, would be a step towards bringing clute 
into a closer relationship one with another and 
induce them to exchange views more freely. 


The Wireless Society of Hull and District writes :— 
Affiliated societies to be brought more in tovel. 
with one another by the formation of centres r 
each county and by the holding of conference. 
in the provinces at regular intervals during eah 
year. 

Leicestershire Radio Society says :—To endeavou: 
to get all affiliated societies to arrange to adm: 
members of other societies to their meetings on 
production of suitable proof of such membersla. 
and that this in future be made a condition vi 
affiliation. 


Mr. F. Hope-Jones. 


One very obvious way of interpreting all thes 
suggestions and putting them into a concrete form 
would be to suggest the establishment of a society 
in London under such an all-embracing name a: 
“ The Wireless Society of Great Britain," or © The 
British Wireless Association," and to have per 
manent oflices and salaried servants, and a een 
stitution similar to that of the institution in wh 
hall we now meet—the Institution of Electrical 
Engineers, which has a very large membership. 
They are all members of the central body. wath its 
home here and there are district. centres —northerr. 
midland, western, and so on, where they have loca: 
meetings. Such a scheme, however, seems very 
ambitious, and I do not think it is called for by 
the amateur radio telegraphists of this country a: 
the present time. It seems to me that our science 
is too new ; so many improvements are appearin- 
so rapidly, and there is so much local enthusiasm. 
that I doubt if any one of our affiliated societie- 
in the Provinces would desire to give up their 
club rooms and their frequent meetings. This, i 
seems to me, is à condition of our hobby, and it r 
not on all fours with such an institution as the one 
I have outlined, which represents an old-establishad 
industry. 


The President. 


There seems no support for this item, so I am 
not going to put it to you. I agree with Mr. Hope- 
Jones that the Wireless Society of London could 
not afford to run a British Wireless Society on the 
present subscription. As we were coming in throuzk 
this door this afternoon we saw trays and boxe 
which filled the whole of the passage, and ther 
are all index files of the Institution of Electrical 
Engineers’ provincial branches, and we should have 
to start something like that. I am quite certum 
the Wireless Society of Logon could not do i. 
and I think we shall have to drop that. I think 
the reasons are obvious; but there is another way 
in which we might manage something of the sort-- 
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an association of the wireless societies. That is 
really what it is now, with the provincial clubs 
a liliated to the London Society, each having their 
own club rooms. We might call them all the 
British Wireless Society, or Association, and let 
them keep the same machinery that they have at 
present. That is about the only way I see, and 
there is certainly no resolution likely to be passed 
to-day, and I think we must drop it for another 
year. We might think of it during the course of 
the vear, becuuse if we do get an association of 
that kind we should be in a very strong position 
in dealing with matters such as the Petition we 
sent to the Postmaster-General, which showed 
that we meant business and we got a very prompt 
reply. I think that was simply an example of the 
strength of having the affiliated societies joined 
up to the main society. Therefore, we will leave 
the item out and say that no resolution is necessary. 


Mr. J. Scott-Taggart 
London ). 

I think the general feeling of the meeting is 
that we agree with the Chairman that the expense 
attached to the establishment of a central body, 
with sections in the different large towns, is cer- 
tainly not likely to be met at the present time. 
Quite apart from the expense is the complicated 
machinery that would be necessary. All that 
would be done away with if, as the Chairman has 
suggested, we established a federation of wireless 
societies of this country. Such a federation would 
not involve any expensive machinery and, in fact, 
it could easily be arranged that the Wireless Society 
of London carried out the duties. For instance, 
the Committee of the Wireless Society of London 
could be deputed to carry out the work with the 
addition, perhaps, of specially selected members 
from different societies, and that general com- 
mittee could be the Committee of the Federation 
of Wireless Societies, which would have all the 
advantages of the other arrangement without any 
of the disadvantages. It might be called the British 
Federation of Wireless Societies, or the British 
Wireless Society, or something like that; and it 
would probably carry greater weight than merely 
the name of the Wireless Society of London. 
I think there ts a general feeling that there should 
be some machinery to express the will of the repre- 
sentatives assembled here, and I think that if 
some federation of the kind I have mentioned were 
formed it would involve no complicated machinery 
to curry out all the necessary work. I should like 
to make the suggestion that a Committee be 
formed to consider the matter and settle upon some 
suitable name and that the matter be put in 
working order. 


Mr. C. F. Phillips (Wireless Socicty of London ). 

I should like to move that the remarks that 
have been made should close the discussion. on 
this item, because ] consider that. the scheme of 
affiliation which now exists may be all that is 
necessary if the third item on the agenda is acted 
upon, 

Mr. A. W. Knight (Wireless and Experimental 
Association ). 
I second that. 


(Wireless Society of 


The President. 


I put the Resolution that the discussion be 
closed. 
The Resolution was carried without dissent. 


Mr. F. Hope-Jones. 


The next itern on the agenda is— 

* That the Wireless Society of London shall 
send to each aftiliated society or club, each 
month, a circular letter embodying any matters 
of interest or policy.in order to keep affiliated 
societies and the parent society in closer touch 
with each other. 

From the moment that was suggested, our 
honorary secretary and others have been trying 
to see if it is not possible to grant such a request, 
and I think we have come to the conclusion that 
it can be done. At the same time I would remind 
you that there is no change left out of the 
affiliated societies’ subscriptions. Nevertheless, we 
are very fortunate in having the really substantial 
help and co-operation of The Wireless World, our 
official journal, and with that help I think it will 
be possible for our honorary secretary to carry out 
such & request. At the sume time, we would like 
to have the request. formulated more thoroughly 
than it is on the agenda, and I hope that some of 
those who have asked for it will speak on the 
subject. 


Mr. E. M. Savage (North Middlesex. Wireless 
Club). 


In view of the fact that The Wireless World is 
now published twice à month, could not the matter 
that would be sent in the circular be printed in 
The Wireless World ? We should then receive it 
more frequently and at a saving in expense. 


Mr. F. Hope-Jones. 


I ought to have said that that matter has been 
before the Committee. The main object of the 
cireular would be to send round such information 
as could not very well be published. There are 
confidential matters which would make us feel in 
very much closer touch if they were sent round 
regularly ; for instance, such matters as negotia- 
tions with our good friends at the Post Office, 
and so on. 


The Hon. Secretary. 


I cannot say any more than that I will let vou 
know what we are doing and what we hope to do, 
and I hope you will write in and let me know what 
you want done. 1 cannot say any more than that. 
I will arrange to send you a letter every month, 
giving just what information is available at the 
time of writing and our future plans, for the benetit 
of all of us, with the help of The Wireless World. 


Mr. L. C. Holton (North Middlesex Wireless Club) 


There is nothing to prevent a confidential letter. 
being circulated from time to time without requir- 
ing the Hon. Secretary of the London Societ y to send 
out a letter every month. Moreover, in view of the 
information given in the opening announcement 
with regard to the Postmaster-General’s sanction to 
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the use of telephony, I rather think that use should 
be made of that form of transmission to circularise 
such information which could be treated as not 
confidential. 


Mr. E. H. Shaughnessy (General Post Office). 


I rather think the last suggestion may interfere 
with the Postmaster-General’s mght of com- 
munication between A and B. 

The President. 

l think the Hon. Secretary will make the necessary 
communication with you when occasion arises, 
and if you agree, we will pass on. 

This was agreed to. 

Mr. F. Hope-Jones. 

The next item on the ayenda deals with .an 
exceedingly important point :—- 

“In view of the increasing interference by 
amateur stations with commercial stations, that 
special means may be discussed to minimise 
this interference and bring offenders to book 
who are jeopardising the licences of all genuine 
experimenters.” 

With reference to this item, the Wireless Society 
of London have received from the Post Office an 
important communication which will be discussed. 
This letter is dated January 13th from our old 
friend and Vice-President, Captain Loring, and is 
addressed to our Honorary Secretary as follows :-— 


Drar Mr. McMIcHAEL, 

We understand from recent press references 
and from personal representations, that the 
attention of tho Wireless Society of London has 
frequently been directed by its members to the 
interferences which arise, more especially on 
the wavelengths at present reserved for ex- 
perimental work. through the negligent working 
of experimental apparatus or the deliberate non- 
observance of the necessary rules laid down by 
the Post Office for the guidance of experimenters. 
Inaccuracy in tuning has led on several occasions 
to serious interference with Government stations 
which are working on adjoining wavelengths, 
and has hindered the safe landing of aircraft. 

The Post Office would be loth to impose ad- 
ditional restrictions on bona-fide experiments, 
but that course may be unavoidable if the 
irregularities continue. The Wireless Society 
is, it is understood, willing to assist the Post 
Office in maintaining reasonable discipline 
amongst its members and, if desired, the Post 
Office is willing to grant authority for the instal- 
lation of direction-finding apparatus at a few 
selected addresses in the London area for that 
purpose. Perhaps you will let me know whether 
the Society wishes to avail itself of this offer 
and would be prepared to take such measures 
in the case of its members as would ensure the 
non-recurrence of irregularities. 

lt is presumed that, if any irregularities on 
the part of non-members in London or in the 
provinces, came to the. notice of the Socicty, 
they would be reported to the Post Office with 
full details, so that any necessary action could 
be taken. 


Yours truly. 
(Signed) F. LORING. 
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You do not need to be told that we very much 
welcome that letter which gives us an opportunity 
of serving His Majesty's Government, which we 
have always wanted. We appointed a Committee 
at once, and although that letter is dated lesa than 
10 days ago, that Committee has reported and I 
want to read you their report. It is as follows :— 


STATEMENT FROM THE SUB-COMMITTEE 
CONSIDERING  P.M.G'S LETTER re 
REGULATION OF TRANSMISSION. 

WAVELENGTH.— We propose to inform ex- 
perimenters when they are off their correct wave- 
length and to request them to remedy the defect, 
giving where necessary any assistance in calibration. 

POWER.—-It is believed that unnecessary power 
is frequently used, and in certain cases power in 
excess of the licence granted. Attention is drawn 
to the fact that only suflicient power should be 
used to communicate with any particular station. 

The Committee will take steps to investigate any 

suspected use of undue power. The Society will 

endeavour to make arrangements to measure power 
for experimenters where necessary. 


TIMES OF OPERATING.—-Most experimenters 
are allotted definite time for transmission. and 
while the Society are endeavouring to obtain certain 
concessions, experimenters must adbere rigidly 
to the terms of their licence. Attention is drawn 
to the voluntary arrangement arrived at last 
year when the majority of those who then held 
transmission licences met and agreed that no 
station should tranamit for & longer period than 
15 minutes to be followed by 15 minutes silence. 
Sinco then a number of new transmitting licences 
have been issued, but it is hoped that all concerned 
will endeavour to adhere to the arrangement. made. 
It is a condition of licences that the call sign of 
the station calling, and station called, be repeated 
at the beginning and end of every transmission. 
lt if a breach of licence for the experimenter or 
experimenter's name, or name of the town to be 
used in the place of the call sign. 


LISTENING-IN.—It is essential to listen-in 
before and after every transmission and to ceaae 
working immediotely if requested to do so bv 
Government or commercial stations, special atten- 
tion being paid to aircraft work. The Committee 
recommend that no amateur traffic be carried aut 
in the London district. or near aircraft wireless 
stations when aircraft can be heard communicating 
with the aerodrome. 

As the Committee of the Wireless Society oi 
London have been definitely requested to assist 
in the supervision of amateur transmission, they 
have arranged for certain stations to keep watch 
and report to them breaches of the terms of 
licences. The requisite action will be taken by the 
Committee to warn offenders and, finally, in case 
of persistent non-observance of regulations, the 
matter will be reported to the G.P.O., for further 
action. Members of this Society and affiliated 
societies will best serve their own interests by 
assisting the Committee in this respect. 

Continuing, Mr. F. Hope-Jones said :—] 
suggest from what I have read that the Wireleas 
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Society of London is taking the necessary steps, 
but in order not to weary you I have not given you 
the details of what the Committee has already 
been doing for some months in a quiet and un- 
authorised way. I have simply read this report 
of our sub-committee and I can assure you that it 
is the intention of the Wireless Society of London 
to carry that scheme out, and we have plenty of 
expert help to enable us to do so. I hope we may 
have some comment on the proposals. 


Mr. E. M. Savage (North Middlesex Wireless 
Club). 
May I enquire whether this proposal originated 
out of one of the items on last year’s agenda ? 
I think it was the first one. 


Mr. F. Hope-Jones. 

I think, perhaps, that is a question we might ask 
our Vice.President, Captain Loring, to refer to 
when he speaks, as I feel sure he will do before the 
end of this Conference. "The item you refer to was 
No. l on the agenda last year, viz.. '' That it be 
suggested to the Postmaster-Ceneral that he makes 
use of the societies in policing the ether in 
transmission and also heterodyne radiation in 
receiving." 

Mr. S. S. Angel (North London Wireless Asso- 
ciation ). 

As a representative of North London, may I 
bring forward a suggestion. The band of wave. 
lengths allotted to amateur stations should be 
entirely different from commercial stations. The 
amateur wavelength is 1,000, and I suggest that 
it should be put up just a fraction. 


Mr. F. Hope-Jones. 
That wil come more properly under the next 
item on the agenda. 


Mr. G. F. Auckland (North London Wireless 
Association ). 

Tf amateurs would work a little more to the 
allotted wavelength, viz., 180 metres, probably a 
lot of this jambing would cease. The recent 
Arnerican tests have shown what can be done 
on these short wavelengths, and I see no reason 
why the very short wavelength should be con- 
tinued to be ignored by the amateurs. 


Mr. F. Hope-Jones. 

Again, may I say that this will be specially 
discussed. under the next item. We shall be 
approaching that directlv. 


Mr. A. J. Dixon (North Middlesex Wireless Club). 


With regard to the point in the Sub-Committee's 
report that you are not to call anyone by name 
but only by his call signal, what is the position in 
the case of a man who wishes to call, as a test call, 
to some experimenter who has not & transmission 
licence and therefore no call signal ? 


Mr. H. H. Burbury. 

The Post Office only recognise people with a 
transmission licence. We are not supposed to 
know that there is anybody else who is interested 
in wireless except the four or five people with whom 
wo are allowed to transmit, so that [ understand 
that vou cannot call anybody who has not a 
transmission licence. 


Mr. A. J. Dixon (North Middlesex Wireless Club.) 


When you are given a transmitting licence, you 
&re required to give the nuinber of stations who are 
willing to receive from you. If a transmitting 
station wishes to communicate with a station which 
has not a transmitting licence, how does one call 
that station except by name or town, because it has 
not a call signal ? 

Mr. E. H. Shaughnessy (General Post Office). 

What would be the object of calling this par- 
ticular man ? He could not answer. 


Mr. A. J. Dixon (North Middlesex Wireless Club). 
But therc is the telephone to answer by. 


Mr. E. H. Shaughnessy (General Post Office). 
If he answers by post or telephone vou can easily 
arrange that you are going to signal and he can 
listen out for you, and he can answer by telephone. 
Is there any need to call him ? 
Mr. R. H. Klein (Wireless Society of London). 
Our objection was not so much to Smith calling 
up somebody by name or town, but failing to give 
his own call sign. There has never been any ob- 
jection to saying '' Can you hear me Ealing," even 
if Ealing sent a postcard to give the answer. 


Mr. A. W. Knight (Wireless and Experimental 
Association ). 

I do not think there is very much in this. 
Supposing you are calling Mr. Brown (using his 
correct call letters), I do not suppose the Post. 
master-General would object to your calling 
Mr. Green to get into touch with him at the same 
time. 

Mr. C. F. Phillips (Wireless Society of London). 

I had something to do with the actual wording 
used on the paper that was read by Mr. Hope. 
Jones. Our intention in framing it in this way was 
to ensure that people should not exclusively use 
their names or other people's names, or the names of 
towns instead of call signs. Perhaps the wording 
is not as perfect as it might be, but that was 
certainly the intention; that those people who 
possess call signs should call or be called by them 
instead of names or towns. 


The President. 

l think the arrangement as proposed by the Com- 
mittee of the Wireless Society of London should be 
the basis on which we should try and help the Post 
Office to reduce this interference. 

The motion on the agenda, as set out above, 
was then agreed to. 


Mr. F. Hope-Jones. 
The next item on the agenda is as follows :— 
“That the Wireless Society of London be 
asked to point out to the Postmaster-General 
that subject to reasonable restrictions there can 
be no grounds for withholding licences from 
amateurs on the score of interference with com- 
mercial stations where such licences are limited 
to working on a short wavelength :—(a) When 
the wavelength is 180 metres or less, and the 
power 10 watts, or (5) when the wavelength is 
less than 400 metres, with complete froedom 
in hours of working, and in the number of 
stations with which communication may be 
carried on. 
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'* (The 1,000 metre licences might be rescinded 
under these conditions: )’’ 

You will understand that this item, like many 
of the other items, is a collection of suggestions 
that have emanated in widely different language 
from & number of societies in the provinces, and 
they are boiled down into this. I am sure we 
shall have an interesting discussion on this subject, 
and I know there are two or three who are bursting 
to speak on it. Some of them have attempted to 
deal with it prematurely, but we will hear them 
now. 


Mr. S. S. Angel (North London Wireless Club). 
I think the paragraph you have read covers the 
point I wished to make. 


Mr. G. F. Auckland (North London Wireless 
Association. ) 

Neither do I think I have anything. further to 
say, except to point out that amateurs might 
stick a little more to the 180 rnetres, and as we also 
have the 1,000 metres, which does not bring in any 
difficulties which could not be met by the average 
experimenter, it would ease things quite a lot. 


Mr. A. W. Knight (Wireless and Experimental 
Association. ) 

l think it would be a good policy not to have the 
one wavelength of 180 metres, but that a little 
variation should be allowed. There are, to-day, 
some stations working at 50 watts, and there is a 
10-watt man in the next street. They cannot work 
together. One is completely jambed by the 
other, but very often they pet their two tests 
arranged for the same time and the small man is 
simply drowned out. I have had a note handed 
to me by the secretary of our Socieiy to the effect 
that, considering the risk of jambing commercial 
stations, and particularly aircraft, amateurs should 
be encouraged to keep within 200 metres and 
should not work over 1,000 metres. 


Mr. A. J. Dixon (North Middlesex Wireless Club). 
I see no difficulty in this matter. As a pre- 
war amateur, we used to work in those days without 
any fine tuning of C.W. We had spark coils 
varving from a motor cyele coil to a 10-in. coil, 
and we used not to jamb one anothor. If we were 
jambed at 180 metres we just shifted a little. 
I happened to be living in a district where eight or 
nine other people transmitted on a short. wave- 
length and we never had the slightest. trouble from 
jambing one another. ] therefore have great 
pleasure in supporting the motion on the agenda. 


Mr. H. H. Burbury. 

I quite agree with the general idea expressed in 
the second part of the motion, the Post Office 
might grant us some latitude in wavelength especially 
on the shorter waves. For instance, as far as I can 
ascertain, there are no commercial or Government 
stations below 300 metres, and it appears to me 
possible for the Post Office to allow us to use 250 
metres and below. That would give ample room for 
any number of people to be sending at the same 
time without interfering with each other. A 24 
per cent. difference in wavelength ought to enable 
you to get quite clear on telephony and if the 
Post Office could also extend that by knocking us 
off 1,000 metres and putting us on to, say, 700 or 
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750, we should be equally clear of any other 
station that is working at the present time. 1 
think we might have a margin of 7 or 8 per cent. 
on the longer wavelength, and unlimited below 
250 metres. 


Mr. Frank S. Adams (Birmingham Experimental 
Wireless Club). 

When the representative of the Post Office 
makes his remarks later, may I suggest that he 
should tell us the reasons why 180 and 1,000 metres 
were definitely allotted to amateurs. Ís there 
any reason why the amateur should not be permit ted 
to use any wavelength below, say, 250 metres ? 


Mr. P. R. Coursey (Wireless Society of London). 

With regard to Mr. Burbury's remarks, in the 
case of most transmitting licences, [ believe they 
are for 180 and 1,000 metres, and there seems to 
be no reason why we should be asked to give up 
1,000 metres when we already have it. There is 
nothing at present to prevent us using a shorter 
wavelength round about 180 if the Post Office 
would make a definite allocation, where necessary. 
of a band of wavelengths over 100 metres, round 
about 180 metres or so, and then evervone couid 
make the necessary adjustments to their apparatus 
in that band of wavelengths so as not to interfere 
with anyone round about them, without raising 
the question of giving up the 1,000 metre wave- 
length. If we have both we can use which we lik» 
and as there are many advantages in the shorter 
wavelengths, why not use them. Wo could then 
use the thousand wavelength for any particular 
experimental work, and if we were given greater 
freedom round about the 1S0 metre wavelength 
there should not be any trouble. 


Mr. G. G. Blake (Wireless Society of London}. 

I quite agree with Mr. Coursey. There are a 
great many amateur transmitters who have been 
to great expense in fitting their apparatus for 
1,000 metres length, and if it could be so arranged 
that those who already have the licence should 
keep it, I think it would be a good idea. All new 
licences could be given the lower wavelength and 
consequently have a bigger range of wavelengths to 
work on. 


Mr. C. F. Phillips (Wireless Society of London). 

It seems to me that it might be the general 
opinion of the meeting that some alteration is 
desirable in the present regulations of the Post 
Office which the Post Offic might, or might not, 
be willing to concede. It seems that negotia- 
tions with the Post Office will probably be necrs- 
sary. Jt is impossible for this meeting to negotiate 
with the Post Office, so presumably we must ask 
the Wireless Society of London to do the negotiating 
for us. l should like to suggest that the Conference 
authorises the London Wireless Society to negotiate 
with the Post Office in certain definite respects, 
which are fully covered by the paragraph on the 
agenda which we are discussing. It might be well. 
for instance, that letters be written to the Past 
Office enquiring whether, first of all dealing with 
paragraph (b), the restriction of transmitting to 
five definite persons cannot be cancelled. and 
whether some other form of restriction cannot be 
imposed in lieu. I do not know quite why the 
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Post Office decided that one should only transmit 
to five persons. They probably had exceedingly 
good reasons. I should hazard the guess that they 
might be willing to remove that restriction al- 
together, and possibly permit us to communicate 
with people within a certain radius, or some town 
or county or some district. The Post Office might 
be asked whether they would entertain such a 
suggestion. Another point that was raised on 
paragraph (b) was the hours of working. At present 
we are limited to two hours a day, which are 
definitely laid down. We appear to have all chosen 
the sume two hours in the evening, and it becomes 
a little difficult to communicate with people. 
I think, perhaps, the Post Ottice did not mean us 
to work to two definite hours a day, and it might 
even be, if they were asked nicely, as long as we 
did not work our stations more than two hours 
a day in the agvregate, they would agree to our 
choosing our own time. 


Mr. G. G. Blake (Wireless Society of London). 


That is so in some cases already. 


Mr. C. F. Phillips (Wireless Society of London). 

But undoubtedly some of the licences have the 
time definitely stated, and it would not do any 
harm if the Post Office were asked to remove all 
such restriction. With regard to the matter of 
wavelength, as long as the 1,000 metre wave exists 
for use by amateurs, it appears that there is going 
to be a certain amount of danger of interference with 
aircraft. The letter that the Chairman read seemed 
to state that the chief ground of complaint was that 
aircraft were being interfered with. It is very 
possible they are, even when we are on 1,000 metres, 
because telephony is broad and we all know how 
far with a condenser we can hear Crovdon. 
(Laughter.) Nevertheless, ] suggest that 1,000 
metres is not the best wavelength, but if we are 


to continue to use it, it might be possible for us |. 


to go up just a little bit. The danger does not seem 
to be increasing the wavelength ; it seems to be 
that we must not go below it. Therefore, I suggest 
the Post Otlice should he asked if we might not 
go up to 1,025, or 1,050 might meet their views 
even better. Then with regard to the short 
wave working, | am very, very much in. favour 
of short wavelength. Anybody can work at 1,000, 
and 1 do not see why they should not do so quite 
as easily with waves shorter than 1,000, and 
I think it would he a good thing to ask the Post 
Oftice whether they would consider at all the 
desirability of allotting definitely some other 
wavelength than 1,000 to amateurs, perhaps retain- 
ing 1,000 metres for those people who need it for 
some special occasion or some really good reason. 
It is too much to dictate to the Post Office what 
wavelength they should give us, but is there not 
some possibility of being allotted a wavelength 
bet ween, say, 250 and 700. lt would be less dis- 
turbing and less dangerous to aircraft, and inciden- 
tally of much greater value to ourselves if we 
could get more into our aerials with our 10 watts. 
I should like to put these points to the meeting, 
and propose that the Wireless Society of London 
be authorised to negotiate with the Post. Office 
to ascertain their views with regard to these four 
matters that ] have mentioned. 


Mr. J. Scott-Taggart 
London). 


I beg to second that. 


The President. 

Might I suggest that the Post Office would be 
more willing to discuss this matter with a committee 
than here. I should be pleased to be one of such 
a committee, which might wait upon the Post 
Office, when we might be taken a little more into 
their confidence. We are very much in ignorance 
on many points at the present time. Personally 
I do not know what wavelengths the Post Office 
are using and what they want, and if we could 
be given some information of this kind it would 
make matters very much easier for us. 


Captain F. Loring (General Post Office). 

Mr. Phillips has put into words very muc that 
I would have said myself, and I agree very greatly 
with what he has said. Since the Conference last 
year, the Post Office really have had very few 
complaints to make of amateur interference, except 
on this one question of interference with aero- 
drome work. ‘There have teen a few people who 
have caused trouble, but the cases are so few that 
I think the amateurs can compliment themselves 
on their behaviour as a whole. With reference to 
aerodrome work, Colonel Blandy wrote me a 
private letter, in which he said :-- 


1000 METRE W/T WAVE. 

Constant interference with aircraft occurs 
from the use of this wavelength by amateurs, 
in part due to inaccurate tuning consequent on 
these stations not having an accurate wave 
metre. 

Flagrant cases, where the use does not imme- 
diately stop when requested, are reported to 
you through the W/T Board but the interferences 
from amateurs who do try and help by stopping 
when requested is liable to be a cause of danger 
to aircraft. 

It must be remembered that aircraft travel 
very rapidly—some 100 to 120 miles an hour— 
and if, owing to a sudden mist or other causes, 
aircraft have suddenly to ask for D.F. assistance, 
as is often the case in our climate, the time taken 
to get even a helpful jamnter to cease is sufficiently 
long to cause serious danger to the aircraft we 
are trying to help. 

(Signed) 


(Wireless Society ct 


N. F. BLANDY. 


Continuing, Captain Loring said :— 

l think that is a perfectly reasonable letter and 
a reasonable point of view. All questions of wave- 
length are referred to the Imperial Communications 
Committee (a Board of the Services, the Post 
Office and every department interested in wireless 
telegraphy). I think the Government would be glad 
to see amateurs get sufliciently far away from the 
900-metre wavelength to render it immune from 
amateur interference. With regard to wavelengths 
below 300 metres, which some of the speakers 
have referred to, vou must remember that there is 
a very strong tendency at the present moment to 
make more and more use oí these short wavelengths 
for commercial purposes, With regard to tele. 
phony, perhaps Mr. Shaughnessy will say something 
about that. At 300 metres and above, nearly every 
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single wavelength is allocated to some particular 
purpose or department, and it is not easy to 
sandwich in further demands, and we only put 
in 1,000 metres for amateurs after a certain amount 
of consideration. I wanted to make a few remarks 
about this item on the agenda, that the Wireless 
Society of London should be asked to point out 
to the Postmaster-General that subject to reason- 
able restrictions, etc. The point is, what are 
reasonable restrictions to prevent interference, and 
if we are to increase the number of transmitting 
licences, as is suggested, to amateurs and give 
them greater freedom of communication, it is 
perfectly obvious to me that we shall have to 
harden up the restrictions. There are a great 
number of amateurs, and there are a certain 
number of amateurs with transmitting licences 
who have not, I believe, very high qualifications. 
I do not know what proportion of them have 
wave meters, for instance, and know how to use 
them. I do not know whether the effect of such 
hardening up would be to increase the number of 
licences in the United Kingdom. I really have very 
little to say this time, as it was all summarised by Mr. 
Phillips so nicely. The reason why the 180 and 
1,000 metres wavelengths were selected was because 
they happened to be available at the time. Every 
wavelength above 200 was allocated, and 180 was 
the next reasonable one down. As far as 1,000 was 
concerned, I think it was considered then that 
1,000 would be clear of the 900, and it was just 
the wavelength between that one and the next 
one which was allocated to another department. 
I do not think there is the slightest chance of the 
amateurs being given any such wide permission as 
250 metres and below ; but it is quite a matter for 
negotiation, and if the Wireless Society will form a 
committee, as has been suggested by the President, 
and come to the Post Office and discuss the matter, 
we are most anxious to assist the amateurs and 
not stand in their way. But we have to consider 
every service, and you must remember that England 
is a very small place, and we are right in the thick 
of the most congested wireless traffic in the whole 
world. We cannot compare ourselves with Canada, 
Argentina and the United States, where there are 
vast expanses of country and where interference is 
apparently not so important as it is at home here. 


Mr. F. Hope-Jones. 

May I ask whether you have anything to say 
with regard to the spread-over of the two hours, 
and also whether you could tell us if the allocation 
of wavelengths above 200 up to 500 and 600 
metres is of such a nature that it is likely to be 
interfered with by amateur traffic. 


Captain F. Loring (General Post Office). 

. With regard to the last question, 1 am not in 
a position to commit myself or anybody else. It 
is & question for negotiation, and as the President 
said, if a Cornmittee will call at the Post Office 
and discuss this, we can go into it. With regard 
to the spread-over of the two hours, we stated 
that &n amateur should not have more than two 
hours because our intention was that amateurs 
should select two hours so that everv man would 
get a look-in, but as a matter of fact it was found in 
practice that all amateurs wanted to work from 
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8 to 10 in the evening. I do not think the Post 
Office would have the slightest objection to the 
spre&d-over being over the 24 hours; all we ask 
is that & man shall not work for more than two hoursa 
day, and that is because it would be to the benefit 
of all. I think that any suggestion made by the 
Society as to the period during which licensees 
should work would probably be agreed to. Some- 
body asked about call signs. We did not give call 
signs to receiving stations simply because there 
are such an enormous number of them, and as a 
rule a transmitting station does communicate with 
another transmitting station. We want to insist 
on any transmitting station that sends a signal shall 
give his own call signal so that we can pick them 
up and find out who they are. There are men 
who work for hours together without giving any 
call signal at all—that is not playing the game. 
We will play the game with you if you will play 
the game with us; that is what it comes to. 

The President. 

The resolution proposed by Mr. Phillips and 
seconded by Mr. Scott-Taggart is that the Wircless 
Society of London enter into negotiations with the 
Post Office with regard to wavelengths. and these 
other points, which Captain Loring has practically 
agreed the Post Office will be ready to do. That 
is the resolution, and I think we must include 
with that a vote of thanks to Captain Loring 
for his very lucid statement and his attendance 
and help here this afternoon. 

The proposal was agreed to with acclamation. 

(To be concluded in next issue.) 


A North London Station 


The accompanying photograph shows the station 
of Mr. E. H. Johnson, Jnr., of North London. 

The different pieces of apparatus can easily be 
distinguished in the photograph. The valve used 
is & Marconi V.24, visible in the centre of the 
picture. A crystal of zincite-bornite combination 
is used at times in place of the valve for spark 
reception. An improvised loud speaker using a 
gramophone horn is seen on the left, alongside a 
copy of the Year Book of Wireless Telegraphy. The 
whole set is home-made with the obvious exceptions 
of telephones and valve. 

The aerial is 60 feet long with an average height 
of 26 feet. Two wires are used spaced five feet apart. 
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Clubs and Societies. 


Such reports should be submitted without covering letter in the exact form in which they 


are to appear and as concise as possible, the Editor reserving the right to edit and curtail the re ports if necessary. 
The Editor will be pieased to consider for publication papers of unusual or special interest 


read before Societies. 


The Wireless Soclety of London 

HE Third Annual Conference of Affiliated 

Wireless Societies of Great Britain was held 

at the Jnstitution of Electrical Engineers, 
London, on Wednesday, January 25th, 1922, at 
2.30 p.m. Admiral of the Fleet Sir Henry B. 
Jackson, G.C.B., K.C.V.O., F.R.S., D.Sc., M.LE.E., 
presiding. (A full Report of the Conference appears 
on pages 754 to 764 of this issue to be concluded in 
next issue.) 

The Annual Dinner took place, as announced, at 
the Waldorf Hotel, Aldwych. on Wednesday, 
January 25th, 1922, at 6.45 p.m. 

The Forty-fourth Ordinary General Meeting was 
held at the Institution of Electrical Engineers on 
Wednesday, January 25th, 1922, at 8 p.m., Major 
J. Erskine Murray in the Chair. 


Major J. Erskine Murray, opening the meeting, 
said :— 

My duty as President of this Society is to 
introduce to you— but I do not think he needs 
introduction-—your new President. He has been 
longer associated with wireless than anyone else in 
this room or Society, and I need not say anything 
further. Admiral of the Fleet Sir Henry Jackson 
will now deliver his presidential address. (Ap- 
plause.) 

Mr. F. Hope-Jones. 

Admiral Sir Henry Jackson, Ladies and Gentle- 
men: We feel that we cannot possibly allow Dr. 
Erskine Murray to vacate the chair without 
expressing to him our thanks and appreciation 
for his occupation of that office for the last twelve 
months. J therefore wish to voice what I am sure 
you all fecl, that we could not have had a better 
President to follow Mr. A. A. Campbell-Swinton, 
F.R.S.. who was President for the long period of 
seven years. Dr. Erskine Murray has spoken of 
our President-elect as having been one of the 
earliest connected with wireless telegraphy. Our 
President, who has just vacated the chair, may be 
included in the same category. He was one of the 
old guard, one of the early pioneers in wireless 
telegraphy and the author of the first standard 
work on the subject. He has been devoted to that 
science throughout the last twenty years or more, 
and has made a most excellent President. Dr. 
Erskine Murray, on behalf of the Society. we wish 
to thank you most sincerely for your occupation 
of the Presidential Chair during the year 1921. 
I happen to know that Sir Charles Bright wishes 
to add something to my own appreciation of your 
services. (App/ause.) 

Sir Charles Bright. 

I have not been able to attend any of the meetings 
of the Society this year, but it gives me great 
pleasure to second the motion, because ] know 
what an enthusiastic worker in wireless Major 
Erskine Murray is, and therefore I appreciate 
what a keen President he must have acted as 
during his year of office. (A pplause.) 
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Admiral of the Fleet Sir Henry B. Jackson 
then dclivered a Presidential Address. (For full 
Report of the Address see next issue of ** The Wireless 
World." ) 


Professor G. W. O. Howe. 

In a book entitled ' An Admirals Yarns,” 
recently published, the author, himself an admiral, 
says that ‘‘ Admirals are very often curious crea- 
tures, and they should be handled with great 
caution, like hand grenades, as you never know 
when they will explode." ] therefore came to this 
meeting in some trepidation, but my fears were 
ill-founded, for I am sure that we have all enjoved 
ourselves here to-night in listening to the masterly 
address of our distinguished President, Admiral 
Jackson. Admiral Jackson is associated in our 
minds with the pioneer work in this country in 
radio telegraphy ; but we have seen to-night that 
he is just as familiar with the rnost recent develop- 
menta and problems as he was with the early 
pioneer work in the subject, and I am sure that 
we have all had impressed upon us to-night how 
fortunate we are as a country in having Admiral 
Jackson as Chairman of the Radio Research Board. 
When such powers are appointed, a chairman is 
very often appointed for merely administrative 
reasons, his main qualification in the eyes of the 
Government being an absence of bias which might 
arise from any previous knowledge of the subject, 
but in Admiral Jackson we have at once a chairman 
of great administrative ability, with an intimate 
knowledge of the needs of the services and at the 
same time, as we have seen to-night— manv of 
us knew it very well before—of very great ability 
in dealing with the technical details of the subject. 
Not only is the Radio Research Board to be con- 
gratulated, but I feel that the Wireless Society of 
London is very greatly honoured in having Admiral 
Jackson as its new President. (Applause.) I have 
imygelf greatly enjoyed listening to Admiral Jack- 
son's explanation of these wonderful effects which 
make direction finding work so puzzling and so 
interesting, and I feel that there is & call to all 
wireless amateurs who have the opportunity, to 
take up this work, because direction finding work 
is work that requires a great number of observers. 
It is like meteorological work, it needs a large 
number of statistics that have to be analysed. and 
therefore I hope that what Admiral Jackson has 
said to-night may interest a number of able wireless 
amateurs to work along these lines and to try to 
get. if possible, accurate observations of these 
peculiar results. They are not only of great scientific 
interest, but of great practical interest. 

There is one point. that I would like to refer to 
in connection with the last lantern slide, where the 
Austin-Cohen formula was given. The exponential 
index in that formula was first stated to be 0:0015 


D/ 4. À, and then on the next line it was stated 


that a more recent value was 0:047 D/4, A The 
second value is thirty times the first value. 
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Now to me it is almost inconceivable that a 
later value can be thirty times the earlier value. 
The explanation is to be found, I think, in the 
units in which D and A are expressed ; if they are 
expressed in metres the constant will have one 
value, but if in kilometres it will have another 
value, which will be about thirty times the former 
value, and I think that 30 will explain the difference 
between 0-0015 and the 0-047. 

This has just occurred to me as an explanation. 
I do not think that such an enormous difference 
can really exist between the experimental obser- 
vations. I will not say any more, but I will ask 
Major Erskine Murray to say a few words. (Ap- 
plause.) 


Major J. Frskine Murray. 

The subject of the variations observed in the 
determination of the direction of electromagnetic 
waves is of great interest to mo, and has been for 
a long time, but I do not think I have ever heard 
& clearer statement of the function of a coil aerial 
in this respect than that given by Sir Henry 
Jackson. It is really a most fascinating subject 
and is a type of experiment we all can do. All 
that is required is a coil aerial and suitable ampli- 
fier. Observations of the apparent directions of 
various well-known stations can then be made 
and compared with those of other observers. 


Admiral of the Fleet Sir Henry Jackson. 

I have to thank both Professor Howe and Major 
Erskine Murray for their very kind remarks. With 
regard to the Austin-Cohen formula, mentioned 
by Professor Howe, the calculations are not my 
own, and I am afraid are not as detailed as they 
ought to be. Thank you very much, gentlemen. 
The meeting is now adjourned. 


Sheffield and District Wireless Society.* 

Hon. Secretary, Mr. L. H. Crowther, A. M.I.E.E., 
156, Meadow Head, Norton Woodseats, Sheftield. 

At a meeting of the Society held on the 27th inst., 
Mr. J. G. Jackson gave an account of * The Electron 
Theory." 

The lecturer emphasised the necessity for every 
man to possess as wide a knowledge as possible of 
current scientific theory. Those triumphs of en- 
deavour on account of which the human race has, 
indeed, cause to congratulate itself, were achieved 
almost entirely as a result of the labours of pure 
scientists. 

It was shown how the electron theory, although 
by no means infallible, is capable of shedding 
much light on the mechanism of the universe. 
Atomic structure, metallic conduction, the formation 
of spectra, thermionic and photoelectric emission, 
and radioactivity all come within its purview. 

On the 10th inst., Mr. W. G. L. Smith read a 
paper on '' Accumulators as Applied to Wireless 
Work." He briefly touched on the researches of 
Ritter, Plante and Faure to whose labours we are 
indebted for the accumulator of to-day, which is 
rapidly becoming indispensable for many purposes. 

Mr. C. Handford, B.Met., followed with a clear 
and graphic description of a separate heterodyne 
wave meter, designed and constructed by himself, 
which, in conjunction with a single valve produced 
signals as loud as those on a three-valve receiver. 
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A practical demonstration was given and an 
interesting discussion followed on both papers. 


Derby Wireless Club.* 

At the Annual General Meeting held at The 
Court, Alvaston, on January I4th, 1922, the 
minutes of the last Annual General Meeting held 
on January 4th, 1921, were read and confirmed. 

The Hon. Treasurer submitted the balance sheet, 
showing a satisfactory balance in hand. This was 
approved. 

The continuance of affiliation to the Wireless 
Society of London was approved. 

The following officers were elected for the 
ensuing year :— 

President, Mr. F. W. Shurlock, B.A.; Vice- 
President, Mr. T. P. Wilmshurst, M.LE.E.: 
Chairman, Mr. S. G. Taylor; Hon. Secretary and 
Treasurer, Mr. R. Osborne; Hon. Librarian, 
Mr. A. T. Leer. Committee, Messrs. E. F. Clarke, 
E. V. R. Martin, W. L. Bemrose, N. B. Harvey, 
G. L. Drury, and J. Lowe. 

It was decided that meetings be held on Thursday 
evenings in future, at 7.30 p.m. The first and third 
Thursdays in each month to be devoted to lectures, 
the remainder to informal meetings and short 
papers. 

Several offers to give lectures and read papers 
were received. 

It was decided to ohtain more books for the Club 
Library, for which purpose subscriptions were 
solicited from members. The Hon. Secretary and 
Librarian were authorised to purchase the books. 

The Committee were left to draw up bye-laws 
with regard to collection of subscriptions from 
members, and the admission of new members. 


The Willesden Wireless Society.* 

All communications to the Hon. Secretary. 
Mr. F. A. Tuck, 87, Mayo Road, Willesden, London. 
N.W.10. 4 

The Society met at its Headquarters on February 
3rd in good strength. Mr. White in the chair. 
Mr. W. Corsham having resigned the chair. The 
Committee has been re-organised as follows :— 
Chairman, Mr. White; Vice-Chairman, Mr. Mann; 
Hon. Secretary. Mr. Tuck; Assistant Secretary, 
Mr. Corsham ; Committee, Messrs. Dunham, Picker, 
Wyatt, Key and Arnoll. By the time this is in 
print the new society journal will have been issued, 
and will contain reprints of lectures, ete.: 300 
copies are the first issue. A demonstration of 
wireless telegraphy and telephony by Captain 
W. R. H. Tingey is being held under our 
auspices at the Harlesden Public Library. and 
promises to be a huge success, practically all 
tickets have been issued and a request for a further 
lecture at another hall is already whispered. The 
lecture was by Mr. C. Dunham, of the Marcon 
Scientific Instrument. Co., to whom we are indebted 
for the loan of the demonstrating instruments. 
upon the calibrating of long wave receivers, and 
was a huge success. The instruments worked very 
well indeed, and the lecturer explained his subject 
in the lucid manner we are accustomed to fromm 
Mr. Dunham, and he was accorded a very hearty 
vote of thanks at the conclusion of his lecture. 
The society met again on the 7th to hear Mr. W 
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Corsham's '* Experiences during the Transatlantic 
Tests." In his opening speech he touched upon the 
general matters relating to the test, and stated that 
he was very pleased to read that Mr. Godley was 
treated here with true British hospitality by all 
he caine in contact with on this side, and he was 
sure that in Mr. Godley the British amateur had & 
sympathetic friend. He then took us through the 
long night watches, unfolding before us the terrible 
jamming experienced by our men from spark, arc, 
C.W., and thoughtless amateur stations. Then on 
the morning of December 12th came success. 
1AFV with his code call YLPMV cut through the 
heavy static, arc, spark and QRM, and his code 
word was successfully logged. At the conclusion 
the lecturer was greeted with tremendous applause 
and a presentation was proposed and immediately 
passed. Mr. Corsham suitably replied and the 
meeting closed. 

'This Society is greatly pleased to think that the 
Test signals were received on ‘‘ Amateur standard 
apparatus." Surely this is à World's record for 
short wave long distance receptions (authenticated ) 
using only three valves on the P.M.G. aerial. 


Bradford Wireless Society.* 

Hon. Secretary, Mr. J. Bever, 85, Emm Lane, 
Bradford. 

A meeting was held in the Club-room at 7.45 
p.m. on Friday, February 10th, with Mr. W. C. 
Ramshaw in the chair. There was a very good 
attendance. The Chairman called upon Mr. 
N. Hammond to give his paper on “ The Conversion 
of a Mark II] Tuner to a Two-Valve Set." This 
paper was very well received and was of special 
interest to those present, as many of them have 
these instruments. The converted set was on view 
and at the conclusion of his paper, Mr. Hammond 
answered various questions concerning same. 
The lecturer was heartily thanked for his paper. 

It is very gratifying to note the number of new 
members which our recent Exhibition has brought, 
and the Chairman, after their election, welcomed 
them in a few well-chosen words. 

It is the Committee’s hope that attendances will 
be maintained at the high standard set by this 
meeting. 


North Middlesex Wireless Club.* 

The 84th meeting of the Club was held at 
Shaftesbury Hall, on February 8th, Mr. A. J. Dixon 
taking the chair. The minutes having been read 
and passed, Mr. Geo. Evans was called on to give 
a further talk on “ Kitchen Table Instrument 
Making.” 

Mr. Evans showed his audience how to make a 
simple drill out of a piece of steel rod, and 
demonstrated the method of tempering. He also 
gave some further demonstrations of cutting and 
working ebonite. He said that perhaps one of the 
processes which the average amateur regarded as 
being a bit of a mystery was lacquering brass parts 
of instruments. The lecturer showed that this 
was not really difficult if properly carried out, and 
having set before him the necessary utensils, Mr. 
Evans fixed a hand-drill to the table on two sup- 
ports, and utilising the chuck to hold the parts to 
be lacquered, he gave a demonstration of the 
proper way to polish and burnish brass ready for 


lacquering. He explained how to make a burnishing 
tool, and how to use it. Then having lit a small 
spirit lamp, he showed how to apply the lacquer. 
The process appeared simple, as, indeed, it is when 
the knack has been acquired. The tips given by 
the lecturer were exceedingly useful, and will, 
no doubt, be of great assistance in helping our 
members in acquiring that knack. 

Several questions were asked by those present, 
to which Mr. Evans replied, and a vote of thanks 
proposed by Mr. Savage was heartily passed. 

Particulars of the Club may be had from the 
Hon. Secretary, Mr. E. M. Savage, Nithsdale, 
Evorsley Park Road, N.21. 


Glasgow and District Radio Ciub.* 

The meeting held on Wednesday, 21st December, 
was in the nature of a demonstration of Apparatus. 
The following was shown by Messrs. North British 
Wireless Schools, Ltd., 206, Bath Street, Glasgow, 
per Mr. Dewar :— 

One 3-Valve Receiver, 1 Castagnoli G 5 Tuner, 
Super VII Receiver Panel, 2-Valve Note Magnifier. 
] Type “A” 2-Valve Receiver, 1 Brown's Loud 
Speaker. 

Messrs. W. A. C. Smith, 236, Argyle Street, 
Glasgow, per Mr. Yuill, had :— 

One Burndept Ultra 3 Receiver, with set of De 
Forest Coils, 1 Read 3.Valve Amplifier, 1 Brown 
Loud Speaker, 1 Single Valve Receiver (Scottish 
Radio Supplies). 

All the foregoing apparatus was connected in 
turn to the Aerial, both with and without the 
Brown Loud Speaker, and Signals from the usual 
well-known Stations were audible and readable all 
over the room. An interesting and enjoyable 
evening was spent, and the meeting terminated at 
an unusually late hour. 

Future Meetings :— 

Wednesday, March 15th.— Lecture by Mr. A. F. 
Stevenson. 

Wednesday, March 29th.—Open Night. 

Wednesday, April 12th.—Lecture on '' Capacity 
and Inductance,” by Mr. M. McLennan. 

Wednesday, April 26th.——Open Night. 

Wednesday, May 10th.-—Lecture by Mr. M. 
McLennan. 

Wednesday, May 24th.--Open Night. 

New Members are coming in steadily, and signs 
are not wanting that the ladies will be reinforcing 
us shortly. They are of course eligible for member- 
ship. We '' mere men " imagine we hold the field 
in Amateur Wireless, but this is not the case so 
far as this part of Scotland is concerned. 

A few subscriptions are still outstanding and the 
Hon. Sec. and Treasurer would be glad to hear 
from those members concerned, with as little 
further delay as possible. 

Intending Members can obtain all particulars from 
the Hon. Sec., Robert Carlisle, 40, Walton Street, 
Shawlands, Glasgow, or during daytime from Mr. 
W. K. Dewar, 206, Bath Street, Glasgow. 


Cardiff and South Wales Wireless Society.* 

A general meeting was held at Headquarters, 
The Wireless College, St. Mary Street, Cardiff, on 
Thursday, 12th January, 1922, Mr. N. M. Drysdale 
presiding. The minutes of the past meeting were 
read and adopted. 
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The Chairman then called upon Mr. H. Russell 
Jones to read a paper entitled * Elementary 
Principles of Relay Working." The lecturer com- 
menced by proposing that he should describe relays 
used in land-line working, and as Cable and Wireless 
Telegraphy are closely allied he thought that the 
description of relays in everyday use would enable 
one to design a relay suitable for insertion in & 
valve circuit. The constructional detail and 
principle of a relay followed, and was accompanied 
by sketches on the blackboard which made the lec- 
turer’s remarks quite clear. His view was that the 
introduction in & circuit amplified the ordinary 
etliciency of working to a great extent, besides 
providing, from an economical standpoint a great 
saving of battery power. He went on to say that 
the same principles applied when a Relay was 
used as a " Repeater "; the station at which the 
Relay is installed being known as a ‘“ Repeater 
Station.” 

Mr. Jones next described the two classes of Relays 

(a) Non-Polarised and (b) Polarised. The simple 
relay already sketched on the blackboard was the 
earlier type of ''Siemens," and non-polarised. 
Owing to the electro-magnetic inertia, and heavy 
moving parts, this type of relay was comparatively 
insensitive. For high speed working a more sensi- 
tive instrument had to be devised; which was 
instanced in the “ P.O. Standard Relay " univer- 
sally used. The lecturer then dealt with the 
"Carpenter Relay " and terminated his lecture 
with the ‘‘Gulstad Relay." The principle of the 
'' Gulstad " proved to be very intricate, and great 
credit is due to Mr. Jones for the clearness of his 
remarks and the demonstrations given. The 
Chairman proposed a hearty vote of thanks to Mr. 
Jones, which was carried with acclamation by all 
present. 

At the meeting held on Thursday, 26th January, 
Mr. N. M. Drysdale occupied the chair. The 
minutes of the last meeting were duly confirmed. 
After which the Secretary dealt with the formation 
of a Buzzer Instructional Class. Quite a large 
number present signified their intention of settling 
down seriously to Morse Practice. 

The Hon. Secretary, Mr. P. O'Sullivan, 16, 
Adamsdown Square, Cardiff, will be pleased to 
hear from gentlemen in the District who are desirous 
of becoming members of the Society. 


Kensington Wireless Society.* 


On February 2nd, the President, Capt. H. de A. 
Donisthorpe, gave a very interesting lecture, illus- 
trated by numerous lantern slides, on ** ‘The Progress 
of Wireless in the Mercantile Marine." 

Commencing with the coherer and spark coil, 
our lecturer gradually brought us up through the 
various stages of development, to the modern valve 
apparata, our attention being drawn, on the way, 
to `“ Direction Finding," with which our President 
had a great deal of experience on war service. 

At the conclusion of the lantern lecture, he 
successfully demonstrated the working of a very 
small frame aerial with a 7-valve receiver, the 
directional properties of such an aerial being 
especially marked. 

A very hearty vote of thanks was accorded Capt. 
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Donisthorpe for his very instructive lecture and 
demonstration. 
Next meeting, Thursday, March 2nd, at 8.30 p.m. 
All enquiries regarding membership will be 
gladly answered by the Hon. Secretarv, Mr. W. J. 
tnt 2, Hollywood Road, South Kensington, 
.W.10. 


Dartford and District Wireless Society.* 

A very excellent and extremely interesting 
meeting of the above Society was held on Thursday 
evening, January 26th, 1922, at Dartford Grammar 
Schools, Mr. J. R. Smith, A.M.LE.E., Vice- 
President, in the chair. 

The programme arranged for the evening was a 
lantern lecture by Captain J. Doust. R.E.. of 
Gravesend, the subject being ''Wireless During 
the War." 

A splendid series of slides were shown. which, 
with the lecturer's remarks, gave the members 
a very good idea of what was done by “ Wireless ` 
during the war. The kind of instruments used 
and the conditions under which they were used, 
was clearly demonstrated, the whole subject being 
of great interest to all present. 

Hon. Sec., Mr. E. C. Deavin, 84, Hawley Road, 
Wilmington, Dartford. 


Borough of Tynemouth Y.M.C.A. Radio and 
Scientific Society.* 

Hon. Secretary, Mr. L. L. Sims, “ Evnesbury." 
Cleveland Hoad, North Shields. 

On Monday, January 23rd, Mr. R. Willis, of 
Armstrong College, Newcastle, lectured to the 
Society on '' Generators." The lecture was splen- 
didly illustrated, by lantern slides and was enjoved 
by the good number of members present. After a 
lengthy discussion a hearty vote of thanks was 
accorded to Mr. Willis. 

At a meeting of the Society held on January 30th 
the Hon. Secretary was called upon to give a 
report of the Conference of Affiliated Societies. 
Various matters were then dealt with relative to 
the development of the Society. It was decided 
that the name of the Society be changed and that 
in future the name shall be the " Borough oí 
Tynemouth Y.M.C.A. Radio and Scientific Societ v." 

A library has been recently formed, and already 
there is a comprehensive list of books on wireless 
and scientific subjects at the disposal of the 
members. 

A Sale and Exchange Section has also been 
formed, which it is hoped will prove of great help 
to the members. 

The Secretary stated that he had received a 
letter from Mr. E. E. Triggs, of the Marconi Corn- 
pany, and one of the Vice-Presidents of the Society, 
now residing in Glasgow, enclosing a paper upon 
the ** Thermionie Valve," which was his contribu- 
tion to the syllabus of the Society. 

The paper was read by the Secretary, and whilst 
not without our friend's usual touch of humour. 
the paper proved to be of great help and interest 
to all present. 


Folkestone and District Wireless Society.* 

The usual monthly meeting was held on Wednes- 
day, February Ist, at 20, Bouverie Road West, 
at 7.45 p.m. <A discussion was opened by Mr. 
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Gothard on the ‘ Transmission of Telephony ” 
from the Marconi Works at Chelmsford. All 
members of the Society are eagerly awaiting the 
first transmission. 

Mr. Piper demonstrated a very neat tuner of 
his own design. 

Arrangements are being made to hold the annual 
dinner early in March. Members who desire to 
attend ure requested to communicate with the 
Hon. Secretary, Mr. H. Alec S. Gothard, Associate 
I.R.E., 8, Longford Terrace, Folkestone, at their 
earliest convenience. 


The South London Wireless and Scientific 
Club. 


The Club held its first Ordinary General Meeting 
on Wednesday, January 18th, 1922, opening at 
8 o'clock, when our Chairman (Captain de Villiers) 
called upon the Assistant Secretary (Mr. Ansell), in 
the absence of the Secretary (Mr. Allen), to report 
upon the finance of the previous year and produce 
the balance-sheet. 

Mr. Ansell then replied with a short outline of 
the Club's history, stating that wo were all greatly 
indebted to Mr. Seabrook, (Junr.), for his work in 
connection with the “ foundation," and further to 
Messrs. Allen and Stone for their services in 
organising, and, lastly, to Captain de Villiers for 
his hearty co-operation as Chairman. 

The Chairman then remarked on the question of 
affiliation with the Wireless Society of London, 
stating that he hoped this would be arranged 
within a week or two; in reference to the Club’s 
proposed three-valve set, which had been delayed 
owing to the Secretary’s temporary indisposition, it 
was announced that this could now be proceeded 
with. After tne election of the officers and Com- 
mittee, the meeting adjourned at 10.30. 

A hearty welcome is excended to all interested 
desiring to belong to a live association devoted to 
the advancement of wireless and allied subjects. 
Full particulars inay be obtained from the Secretary, 
Mr. Allen, 8, Newington Causeway, S.E.1. 


Plymouth Wireless and Scientific Society. 


At the meeting held on Wednesday, January 
llth, a demonstration was given by the Secretary 
of a Mark IV short wave tuner, which he has 
converted into a valve set with tuned reaction 
and crystal rectification. The wavelength range, 
by the use of pancake and honeycomb coils in a 
specially designed holder, is from 600 to 30,000 
metres. Marion and Annapolis both cone in quite 
well, and the coast stations in Morocco are quite 
strong on an aerial 30 feet long and 30 feet high. 

At the meeting held on January 18th a lecture 
was given by Mr. Mitchell (the Chairman of the 
Society) on the Marconi Multiple Tuner and the 
Magnetic Detector. This proved very interesting, 
particularly to what I may call the “ post-war ” 
armateurs, who are all valve users and do not 
understand the diíliculties encountered, and the 
search for efficiency which was necessary in the 
old days of the crystal receiver. The multiple 
tuner is certainly a fine instrument, and many 
were the envious glances cast at the three 0-01 mfd. 
condensers on the top of the instrument. 

At the meeting held on January 25th, & lecture 
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was given by Mr. Carter on '' The Evolution of 
Wireless Telegraphy." The lecturer dealt ex- 
haustively from an historical standpoint, with the 
various systems that have been in use since the 
beginning of the wireless era. Hertz's experiments 
andtheirconfirmation of Clark-Maxwell's predictions, 
the early Marconi and the Lodge-Muirhead systems 
with the coherer detectors, the magnetic detector, 
crystal rectifiers, and the balanced crystal circuit 
were all clearly described. Au amusing touch was 
at this point introduced by the reading of extracts 
from & handbook for wireless operators published 
in 1901, one of the useful pieces of information 
offered to the operator being that he was to copy 
down the dots and dashes as thev came in and 
transcribe them afterwards, a« if he tried to look 
up their meaning right away it might cause him to 
miss some letters ! The lecturer then described the 
introduction of the C.W. systems, briefly showing 
the principles employed in the Poulsen, Lepel and 
timed-spark systems of transmission, and the 
various methods used for reception of such signals. 
Altogether the lecture proved most interesting and 
instructive, and Mr. Carter was given a hearty vote 
of thanks. 

On February Ist an excellent and well-thought- 
out paper was read to the Society by Mr. L. Currah 
on '' The Structure of Matter." In the course of 
the paper the lecturer dealt with the molecular, 
atomic and electron theories. He stated that 
although the ancient Greek philosophers logically 
established the existence of ‘the atom, no progress 
in the way of experimental proof or illustration was 
made until the nineteenth century. The structure 
of the molecule and the atom were dealt with and 
several striking examples given to convey some 
idea of their size, the mere figures given, of course, 
conveying no real idea at all. For many years 
the atom was considered as the real beginning of 
matter and quite homogeneous and indivisible. 
In the light of the electron theory, however, the 
atom is itself quite à complex structure, containing 
& positive nucleus and two or more negative 
electrons. The paper was eagerlv followed by the 
members present, and a round of hearty applause 
showed how it had been appreciated. 

Ás our winter programme shows that we have, 
in the near future, lectures on radium and radio- 
activity, the electron theory, and X-rays, it seems 
that we shal! be following this fascinating subject 
very closely. 

Full particulars and copies of the Society's rules: 
may be obtained from the Hon. Secretary, Mr. G. 
H. Lock, 9, Ryder Road, Stoke, Devonport. 


Radio Experimental Association 
(Nottingham and District). 


Hon. Secretary, Mr. H. R. Cater, 22, Cranmer 
Street, Nottingham. 

At the twelfth meeting of the re.organised 
Association Mr. J. Thornton (late Principal, City 
School of Wireless) lectured on the ** Production of 
Electro-Magnetic Waves.”’ 

The experiments of Hertz and Marconi were 
outlined, comparisons being made on Marconi’s 
first efforts. The production of high-frequency 
oscillations by means of condenser discharges was 
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fully explamed. The whole lecture was most 
instructive and interesting. 

The membership of the Association is rapidly 
growing, and the Hon. Secretary (H. R. Cater), 
22, Cranmer Street, Nottingham, will be pleased 
to give any information desired by those interested. 


Guildford and District Wireless Society. 

The meeting of the above Society took place at 
the headquarters, 46a, High Street, Guildford, on 
Monday last, 23rd inst. At the commencement the 
members were engaged in Morse practice, after 
which Maj. Harris explained the working of 
batteries, both primary and secondary. 

Following this a lecture was given by Mr. A. G. 
Walker, B.A., B.Sc., on the ‘ Formation of Oscil- 
latory Waves and the Propagation of Wireless 
Waves." The lecturer then led up to the various 
means of detecting these waves, including the 
crystal and thermionic valve rectifiers. Although 
the time was short, the lecturer was able to cover 
a good deal of ground, and the various circuits, etc., 
were admirably illustrated on the blackboard. At 
the close the Chairman (Alderman W. T. Patrick, 
J.P.) proposed a hearty vote of thanks to Mr. 
Walker, which was carried with much enthusiasm. 

It is proposed to form these lectures into a series 
during the coming months, so all interested in 
wireless will be welcomed at the meetings on 
Monday evenings at 7 o'clock. 

Hon. Secretary, Mr. F. A. Love, “ Ivy Dene,” 
Guildford Park Road, Guildford. 


Smethwick Experimental Wireless Club. 

Hon. Secretary, Mr. Ralph H. Parker, Radio 
House, Wilson Road, Smethwick, Staffs. 

A very successful meeting of the above Society 
was held in the Botany Room of the Municipal 
Technical Institute on January 6th. After the 
minutes had been read and contirmed the Chairman 
(Mr. A. J. Hulme) called upon Mr. McKale to give 
thirty minutes’ buzzer practice, which several 
members read admirably. 

The Chairman then called upon Mr. L. Lee to 
give his lecture on '*A Two-valve Receiver," 
apparatus of his own structure being exhibited. A 
hearty vote of thanks was accorded to Mr. Lee. 

At a meeting held on Friday, January 13th, Mr. 
A. J. Hulme was in the chair. It had previously 
heen decided to hold discussion evenings on alter- 
nate evenings, and the Chairman stated that this 
evening was arranged for discussion. Several 
members brought along queries, which were ably 
answered. 

At a meeting held on Friday, January 20th, 
Mr. A. Adams, F.I.C., F.C.S., was in the chair. 
After the usual routine the Chairman called upon 
Mr. Sanders to give his lecture on “ Electro- 
magnetic Waves." The chairman then proposed a 
hearty vote of thanks to the lecturer. It was then 
announced that a section of the Society had been 
arranged for the study of X-rays, and anyone 


interested could obtain particulars from the 
Secretary. 
Newark-on-Trent and District Wireless 


Society. 


This Society continues to grow slowly but surely, 
both as regards membership and general uscfulness 
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of the discussions that take place at the weekly 
Wednesday meetings. 

There will shortly be given a series of lectures 
on the Elementary Principles of Wireless, by 
Mr. F. Maltby, B.Sc., as, owing to the number of 
beginners that have joined it has been thought 
they would prove benelicial. Endeavours are also 
being made to arrange for a Popular Lecture on 
Wireless Telephony, to be illustrated by a musical 
programme from a near-by station. Further 
particulars will be given later of this. 

Several members gave a demonstration of 
wireless telegraphy at a local church bazaar on 
February l6th at Newark-on-Trent, causing some 
considerable interest to be aroused, and incidentaliv 
doing good for the amateur wireless cause in the 
district. 

Any persons interested in wireless are earnestly 
invited to become members, and full particulars 
can be obtained of the Hon. Secretary, Mr. Geo. T. 
Sindall, 6, Beech Avenue, Hawtonville, Newark- 
on- Trent. 


Portsmouth and District Wireless Association. 

During the winter session the Portsmouth 
Wireless Society has not been idle and many 
enjoyable evenings have been spent at its Club- 
rooms at 49, Clarernont Road. Several papers 
have been read and greatly appreciated by the 
members. On Thursday, December 22nd. Mr. 
Lawrence lectured on “ Accumulators,” in which 
he dealt with the care and maintenance of accumu- 
lators, the chemical actions involved and the 
various processes of manufacture in vogue at the 
present time. The lecture was profusely illustrated 
with lantern slides. On January 5th Mr. J. C. 
Harrold, Associate I.R.E., read a paper entitled 
“The History of Wireless Telegraphy," in which 
he sketched in a most interesting manner the 
progress of wireless telegraphy from the earliest 
researches of Hertz to the present day. On Thurs- 
day, February 9th, Mr. Harrold read another paper 
the subject of which was " The Wireless Experi- 
menter." In the course of this most interesting 
paper the lecturer pointed out the wide scope 
possessed by the amateur for really useful research 
and illustrated this by drawing attention to Green- 
leaf Pickard's experiments with certain crystal 
circuits in America. He also drew attention to the 
little understood behaviour of iron in high- 
frequency circuits when used as a magnetic detector. 

Many interesting lectures have been promised 
by members for the near future. The Secretarv, 
Mr. R. G. H. Cole, 34, Bradford Road, Southsea, 
is always pleased to give full particulars of the 
Society to those in the district who are interested 
in wireless. 


Cambridge and District Wireless Society. 


The second meeting of the year took place in 
the large room of the Photographic Club, Ram 
Yard, on Thursday evening, January 26th. with 
Mr. W. S. Farren in the chair. The chairman 
introduced Mr. W. T. Wormell, M.A., the lecturer, 
for the evening, who had kindly consented to 
lecture on the subject " The Chemistry of Cells." 
Mr. Wormell dealt verv thoroughly with his 
subject, and introduced a number of interesting 
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experiments to illustrate the chemical action that 
takes place in various types of wet and dry cells. 
Experiments were also conducted to show polarisa- 
tion and how it is presented in actual cells. Although 
the attendance was poor, those that did attend 
thoroughly enjoyed the meeting, and a very hearty 
vote of thanks was accorded the lecturer for his 
very interesting discourse. 

The third meeting of the year took place on 
Wednesday evening, February 8th, Mr. W. S. 
Farren being in the chair. Mr. Farren introduced 
Mr. E. J. E. Hubbard (Jesus College), President of 
the Cambridge Wireless Society. who had consented 
to lecture on the subject of " Relays." Mr. Hubbard 
first dealt with the chemical printer, made from 
strips of paper soaked in a solution of potassium 
iodide and starch, and showed that when passed 
between two contacts connected to the receiving 
apparatus the electric current caused a visible 
mark to show on the paper corresponding to the 
dot and dash sent out by the transmitting station. 
He next dealt with the P.O. relay and printer, the 
undulator, siphon recorder, Einthoven galvano- 
meter, Siemen's and Weston relays. Mr. Hubbard 
then described a relay made by himself—a relay 
that had proved to be wonderfully sensitive and 
etticient. The Turner valve relay was next dealt 
with, followed by several useful circuits that had 
been found most effective for relay working. The 
lecture came to an end all too soon, and after 
Mr. Hubbard had been accorded a very hearty 
vote of thanks the meeting was declared informal. 

Will all those who are interested in wireless 
communicate with the Hon. Secretary, Mr. J. J. 
Buttertield, 107, King Street, Cambridge, who 
will be pleased to furnish details of the Cambridge 
and District Wireless Society. New members are 
always welcome, 


Redhill and District Y.M.C.A. Wireless Society. 
An interesting evening was spent on January 
25th. when Mr. C. C. Shaw, explained the standard, 
13 kW. ships transmitting set. With the aid of 
diagrams he described the various apparatus used. 
The lecturer was thanked for his efforts and the 
meeting broke up after a general discussion. 

On February Ist, after some business had been 
attended to, the Chairman was called upon to give 
a lecture on the action of condensers. With the 
aid of blackboard he explained the effects produced 
between two metal plates which were connected 
to some source of current, explaining the various 
ways in which the capacity could be varied, by 
using different dielectric, varying the distance 
between the plates and their area. 

A discussion took place, and the lecturer then gave 
a description of the various ways in which con- 
densers could be constructed. The meeting closed 
with thanks to the lecturer (Mr. H. G. White). 


Liverpool Wireless Association. 

The Liverpool Wireless Society held its third 
meeting of the session on Thursday, February 
9th. In response to notices in the local press and 
The Wireless World over 130 amateurs attended. 

Mr. Grindrod was in tho chair, and opened the 
meeting by referring to the position of the Society 
in general, and its objects in the forthcoming vear 
Mr. James K. Wilkie, the Hon. Secretary, then said 


a few words as to the objects of the meeting being 
to invite suggestions from anyone who had views 
on the conducting of Wireless Societies in general, 
and apologised for the published error of date. 
Mr. Balmer then took up the discussion, being 
followed by several well-known gentlemen. At 
the end of half-an-hour the Secretary introduced 
Mr. Lowey, who gave a very fine lecture, and 
demonstration on the Johnson-Rahbeck telephone 
system. The Dock Board, through Captain Mace, 
having given permission for music to be transmitted 
the meeting had the pleasure of half-an-hour’s 
music which was remarkable for its clearness and 
strength being easily audible all over the room. 

All this telephony was received on Mr. Lowey’s 
set, and the highest credit is due to him for his 
design and building of the set. 

A vote of thanks was proposed and carried amid 
loud applause. 

The Secretary then announced that Messrs. J. H. 
Swift and L. Haggard and T. Burrows were elected 
as members. Messrs. Lowey and Grinden were 
elected members of the Committee. The Corn. 
mittee also gratefully acknowledged the gift of 
£5 from an anonymous donor— (loud applause), 

Mr. W. R. Burne had accepted hon. membership 
of the Society. 

About 40 prospective members had handed 
in forms of application for membership. 

This terminated the proceedings. At the next 
meeting Mr. W. R. Burne will lecture on his ex- 
periences in the Transatlantic Tests. 

Meetings are held second and fourth Thursdays. 

Hon. Secretary, Mr. James K. Wilkie, Avondale, 


‘Knowsley Road, Cressington Park, Liverpool. 


The Dewsbury and District Wireless Society. 


Hon. Secretary and Treasurer, Mr. A. Horsfall, 
Willow Grove, 34, Lee Street, Ravensthorpe, 
Dewsbury. 

In connection with the above recently organised 
Society, à General Meeting was held on January 
26th, at Messrs. Johnson & Balmforth’s Café, kindly 
placed at the disposal of the Society by Mr. C. J. 
Johnson. 

Mr. C. J. Johnson was elected Chairman of the 
meeting, which was very well attended, especially 
in view of the very unfavourable weather con- 
ditions——the numbers exceeded. all expectations. 

The proceedings commenced by the election of 
officers, viz. :— 

President, Mr. SN. S. Davies. Vice-President, 
Mr. J. T. Foggo. Hon. Secretary and Treasurer, 
Mr. A. Horsfall. Committee, Messrs. C. J. Johnson, 
A. Spedding, W. R. Gibbings, F. Dransfield. B.Sc., 
and E. Reuss. 

The aims and objects of the Society were next 
discussed and rules previously drawn up were con- 
firmed and the following decided upon :-— 

Entrance Fee, 2s. 

Annual subscription, 10s. over 18 years of age. 

p S os. under ,, ys 3 
E " os. if resident over 6 miles 
from town. 

The Chairman stated that it was the intention 
of the Society to obtain rooms in a central position 
in Dewsbury and install transmitting and receiving 
gear for the use and instruction of members and 
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later to hold classes in buzzer practice, etc. At 
least two well-known lecturers in the District have 
promised to lecture to us and it is hoped that their 
number will be considerably augmented in the near 
future. 

At the close of the meeting it was found that 43 
members had been enrolled. 

New members will be welcomed and enquiries for 
anyone interested will be gladly answered by the 
Hon. Secretary. 

Bolton Wireless Society. 

Hon. Sec., Mr. H. Chadwick, 9, Raimond Street, 
Halliwell, Bolton. 

A Special General Meeting was held at 11, Oxford 
Street, on January 6th, 1922, Mr. Parkinson being 
in the Chair. 

After a sinall alteration to the syllabus had been 
announced, the question of a new headquarters was 
discussed, and & resolution was carried that the 
committee have full control over this matter, a 
change of headquarters being very desirable. 

Suggestions were made regarding & Public 
Exhibition and Demonstration on March 7th, and 
it is hoped to arouse interest by means of this. 

The accounts were then presented by the Hon. 
"Treasurer, Mr. J. Weller, and a substantial balance 
was reported on the half-year's running. This 
report was unanimously adopted. 

This terminated the business and the meeting 
was declared closed. i 

A Whist Drive held on January 25th was a great 
success and considerably advertised the Society as 
well as increasing the Society’s bank account. 

In the meantime the committee have been 
negotiating for new rooms, and by courtesy of the 
Bolton Camera Club, these have been obtained in 
Bradford Buildings, Mawdsley Street, and all future 
meetings will be held there. 

The first meeting in these rooms was held on 
Friday, February 3rd, when Mr. J. McLeod gave a 
further lecture on '' Aircraft W/Telephony ”; and 
a very interesting hour was devoted to the how and 
why of Air Force methods, after which a vote of 
thanks was passed to the lecturer. 

We are next to be favoured by a visit, on Feb- 
ruary l4th, of Mr. J. McKernan, Chairman of the 
Manchester Wireless Society, and we are looking 
forward to an interesting evening of '" High Fre- 
quency Currents.” 

It is also proposed to run a Sale and Exchange of 
Members’ apparatus, on February 21st. After an 
inspection of the * Collections” of one or two 
members it is expected that H.Q. will resemble 
nothing so much as an outsized * Junk Store," 
doing a good business. 

The Society's congratulations are extended to all 
those gentlemen who have succeeded in gaining 
admittance for British amateurs to Mr. Godley's 
*" Order of the Boiled Ham." 

Will anyone interested in Wireless in this district 
please communicate with the Hon. Sec., who will 
gladly supply full particulars of the Societ y. 


Dundee and District Amateur Wireless 
Society. 
Through the kindness of the Dundee Education 
Authority the above Association has been granted 
the use of a room in the Morgan Academy, and 
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meetings are held on Tuesdays and Thursdays of 
each week. 

A Three Valve Set has been installed for some 
weeks and splendid results have been received. 

The meetings on Tuesday have been devoted to 
lectures by the various members, and on Thursday 
for Morse Practice, and reception on the Set. 

The Three Valve Set has been constructed by 
Mr. R. L. Kennedy, Treasurer, and the Association 
is very much indebted to him for the splendid way 
in which he constructed it. 

On Tuesday, 24th January, 1922, Mr. A. Cram 
lectured on a British Field Set, and in a very able 
manner described the various parts and also some 
experiences in the working of same under various 
conditions. 

Mr. G. Petrie gave a lecture on Tuesday, 31st 
January, 1922, on Wave Propagation, and, com- 
mencing with the Marconi Spark Transmitter, 
went on to the United Wireless and Poulsen 
Systems. He described the various circuits to be 
used, and the members present enjoved & very 
pleasant and interesting lecture. 

Both lectures were well attended, and are being 
much appreciated by the members of the Association 

All interested in Wireless in Dundee and District 
are asked to communicate with the Secretary. 
Mr. R. H. B. Candow, 33, Cowgate, Dundee. 

Crosby, Waterloo and District. 

It is suggested that a Society be formed for 
wireless amateurs in the above district. These 
interested are invited to communicate with Mr. 
S. Frith, 6, Cambridge Road, Crosby, Liverpool. 

Sutton and District. 

Will those interested in the formation of a 
Wireless Society for Sutton and District please 
communicate with Mr. J. A. Tully, ©“ Elinwood 
Lodge," DBerhil Avenue, Sutton, Surrey. 


Colchester. 

Mr. Sidney V. Andrews, of 10a, East Hill, 
Colchester, is anxious to meet others in the district 
interested in wireless with a view to the formation 
of a Club. 


Amateur Licences in Great 
Britain. 


In the House of Commons on Monday, February 
13th, Sir Henry Norman put the following 
question to the Postmaster-General (Mr. F. G. 
Kellaway ) :-—- 

" How many licences for wireless telegraphy 
have been issued to amateurs for reception and 
for transmission; what is the total sum re- 
ceived for each class of licence; and what has 
been the expenditure of the Post Office in respect 
of these licences ? ” 

The Postmaster-General replied :— 

“The number of wireless licences issued to 
amateurs for experiments in reception is 6,986, 
and in transmission 286. The annual revenue 
derived from the fees is at present £3.265 and 
£355 respectively. The annual expenditure 
incurred in connection with the issue of the 
licences and the inspection of the stations is 
about £5,200.” 
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Correspondence 


To the Editor of THE WIRELESS WORLD. Altogether, the transformer amplifier is infinitely 


Sis,—1n his admirable article and commenta superior to the resistance amplifier, and is well 
on the successful reception of American short worth the extra complication of tuning. 


wave low power stations, Mr. W. F. Burne ornits Edinburgh. Marcus G. SCROGGIE. 
reference to one supremely important factor : December lst, 1921. 

the comparative absorption during daylight of 

long and short waver To the Editor of THE WIRELESS WORLD. 


Commercial radio companies must have a con- 


tinuous day and night service. Their engineers Str,—You do not hear of our little Island very 
are not going to pump kilowatts into the aerial much owing to our being so much out of the way. 
However, our Island 1s still in the centre of the 


if they can avoid it. At present it is necessary : 
to cover the distance during daylight. Irish Sea. We have no Wireless Club as yet, 
There is little difference between the day and although there are several of us ‘carrying On 7 
night intensity of the longest wave American and we find The Wireless World most useful. 
stations. What is the prospect of receiving the I get good sig's from most of the English and 
200 metre amateurs during daylight ? European stations on & single Valve Set, and with 
Interesting and instructive investigation in the 893 Stage Amplifier I get the Dutch concerts fairly 
direction Mr. Burne suggests—improving the efi. well. The FL Speech, Singing, etc., I get 
ciency of receiving apparatus--can be carried out splendidly. ] 
by endeavouring to receive during daylight, the My aerial is the normal G.P.O. 100 ft. and 45 ft. 
various coast stations working on 600 metres high—so I feel proud of the results I get. But I 
using 5 kW and upwards, and situated 900 to 1,500 look well to the insulation of all parts, both inside 
miles away, such as Gibraltar (BYW), Malta (BYY), and out ; this is most important. 
Las Palmas (EAL), Algiers (FFA), Santander In re charging accumulators where there i8 no 
(EAS), Cadiz (EAC), Lisbon (CTV), etc. They charging station. Before I got my present small 
can all be read at night in London with a crystal, engine and dynamo to charge my accumulators, I 
but 1,000 magnifications during daylight will not used to charge them with primary batteries. I 
find them. used the ‘ Fuller " battery which I rigged up from 
Though the feat of receiving the American ama- some large glass jam jars and porous cells, the zinc 
teurs is commendable in every way, the actual plates I cut out of zinc sheet. I found these do 
distance covered by 1 kW in the tests is not in very well. Those who cannot make up their own 
itaelf remarkable when one considers that before batteries could get & set of primary cells from any 
valves were invented and no means of amplification of the Wireless Manufacturing Firms who advertise 
known, low power ship installations were frequently in The Wireless World. 
picked up at distances of 200 miles and more and As before mentioned, we read The Wireless World 
traffic carried on, but only at night. with the greatest interest and profit from its many 
Perhaps a daylight amateur test could be arranged. sided articles and tips. Your article re Mr. 


B. S. T. WALLACE Godley's adventures in receiving the American 


amateur signals was most interesting —although 
3 . many of us would like to be allowed to use the 
pun MM DE Ve PIR same length of aerial that he used. I did not hear of 
with reference to tuned H.F. transformers, it might ges n ds p ee a ed ina BE s 
be of interest to know that I have found a fairly akteurs and wishing vourself and The Wireless 
high transformation ratio, say 1-6, gives very much World all best wishes j G. GILIM RE 
stronger signals than the usual 1-1 ratio. For , ` 7 i 
example, for 600 metres I have used a transformer Douglas, I.O.M. 
93” in diameter, with 18 turns on the primary, January 25th, 1922. 
and 100 on the secondary. Inthe original amplifier, 
I had the tuning condenser across the primary, but 
found that with the above large ratios, 8 large 


amount of capacity was required to effect tuning, e e 
and in consequence, the range of the transformers New Marconi City Offices 
and M her limited. I have found, however, that ^ — Radio House, 2/12, Wilson Street, E.C.2, is the 


by tuning the secondary, the range of each trans- 
former is enormously increased, using the same 
capacity. The signal strength is unchanged. I 
have not tried a condenser across each winding, 
but the results might be interesting. 

Using one of the transformers and & two-valve 
note magnifier, all home-made, the Eiffel ‘Tower 
music has at times been clearly audible here in 
Edinburgh, 6 to 12 feet from the ‘phones ; in 
fact superior to having the ‘phones on, as the 
A.C. hum of the transmitter is very imperfectly Mr. A. Hayter, of Seaton Junction, Colyton, 
smoothed out, and is rather disturbing in the latter Devon, is anxious to be put in touch with the 
case. Secretary of the nearest Wireless Society. 
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new address of the Main Telegraph Oflice of 
Marconi’s Wireless Telegraph Company. Ltd., the 
removal from la, Fenchurch Street, E.C.3. having 
taken effect on February 19th. The new premises 
wil be the Company's principal oftice for the 
receipt of Marconigrams. 


Questions and Answers 


NOTE.— This section of the magazine is placed at the disposal of all readers who wish to receive advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules.—(1) Each question should be numbered and written on a separate 
sheet on one side of the paper only. (2) Queries should be clear and concise. (3) Before sending 
an their questions readers are advised to search recent numbers to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) AU queries must 
be accompanied by the full name and address of the sender, which is for reference, not for publication. Queries 
will be answered under the initials and town of the correspondent, or, if so desired, under a “ nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. (7) Four questions 1s the 
maa imum which will be accepted at a time. 


E.R.M. (Wimbledon) has (1) Three tntervalve A.N.G. (Stockport) asks for a two-valve circuit 
transformers which, unless connected a cerlaan way on the lines of his present one-valve aet, not specifying 
round give a natural wave of 600 metres instead of the type of set desired- 

1,000 metres. He asks for an explanation. (2) Healso Fig. 2 is about the simplest type. 

has a 1 H.P. motor generator, which gives induction 
troubles, and asks 3f we recommend smoothed out 
A.C. (3) For a diagram of a two-valve transmitter. 

(I) We cannot give any certain explanation 
without an examination of the set, but it appears 
that either the coils are wrongly wound, or more 
likely when you reverse the sign of the reaction ee oio © 
you no longer get the reaction you desire, but in Ail ae |? oe e 
its place either a capacity reaction pronounced at 
short wavelengths, or a reaction effect between the 
different transformers. 

(2) Rectified A.C. will be satisfactory for trans- A `, 
mission, but not for reception. | —| 

(3) See diagram Fig. 1. piu vu 


i 


LT 


Fig. 2. 


H.F.H.(Higham Park) s^ds a valve diagram for 
criticism and also asks questions about the circuit. 
(1) Correct diagram is as in Fig. 3. Maximum 


Fig. 1. 


J.F.A. (Baldonnell) asks for criticism of a 
circuit, and for dimensions of the parts. 

The circuit submitted is quite correct, and should 
give good results. Potentiometers to the H.F. 
valves would improve it, and you may find it 
advantageous to reduce the grid condenser 
somewhat. Short wave coil 8” x 6", of No. 22, 
without a parallel condenser. Additional coil for 
long waves, about the same size, wound with No. 
26. Determine reaction by experiment-—say using 
basket coils of about 1,000 mhys, closely coupled 
together. Fig. 3. 
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wavelength will be about 9,000 ms. A should be is about the only thing that can be done on the 


0-0005 mfds. B should be 0-0015 míds. Grid 
leak 2 megohms. Anode resistance 50,000 ohms. 
For the condensers use 2-5 mil. mica, and copper 
foils of about 8 sq. cms. area. Use 2 foils for the 
small condenser, and 4 for the larger. 

H.B. (Lincoln).—(1) With the condenser you 
proposo to use, coil may be 8” x 4”, wound with 

o. 26. | 

(2) See diaggm, Fig. 4. The addition of & 
reaction coil in the usual manner would considerably 
improve the set. 


(3) 2,000 ohms telephones may be used. 


Fig. 4. 


J.G.M. (Manchester) asks (1) For criticism of 
a circuit, sketched. (2) If results will be good with 
an outdoor aerial. (3) How to add a reaction coi. 
(4) Approximate range with an A.T.I. 12" x4", 
wound with No. 26. 

(1), (2) and (3) Circuit shown is bad in many 
ways. The circuit we give in Fig. 5 corrects these 
errors and, while possessing no particular merits, 


en 
-—" 


Fig. 5. 


lines you suggest. 
(4) About 4,000 metres. 


EB: 


hi] --------4|i 


Fig. 6. 


E.C.L.G. (Birmingham) asks (1) If a single- 
wire aerial will be efficient for PCGG. (2) Fora 
good single-valve circust. 

(1) Yes, with a suitable circuit. 

(2) See Fig. 6; but vou will require more 
than one valve to receive PCGG properly at your 
distance. 


W.D.C. (King's Lynn) has a loose coupler with 
fixed coils, tapped at every 20 turns, which he wishes 
to use for A.T.I. and reaction. He asks how to get 
more continuous variation of reaction without re- 
winding the coils. 

Such a coupler is unsuitable for the purpose. 
For this continuous variation of reaction is almost 
essential. If mechanteally possible you might add 
a slider to the reaction coil, or failing that, use a 
small spherical in series with the reaction coil, 
and coupling with the A.T.I. 


J.D. (Cambridge) has a 3-valve set —1 rectifying, 
2 L.F., which he wishes to adapt for Morse recording. 
He asks (1) What instruments will be required. 
(2) Where they can be obtained. (3) How to connect 
them up. : 

(1) You will require a Morse inker, a P.O. or 
other sensitive relay, and preferably an additional 
valve with a potentiometer for final rectification. 

(2) From any maker of telegraphic instruments, 
for which consult an electrical trades directory. 

(3) Arrange the input to the final valve through 
an iron cored transformer, put the relay windings, 
in series, in the plate circuit of the valve, and use 
the relay to close & local circuit for the inker. 
Use a local battery of about 20 volts (dry cells 
will do) for the inker circuit. 


R.W.H. (Southampton) asks (1) Whether 
No. 44 copper wire will be as efficient as No. 40 
for an H.F. transformer. (2) Lf No. 36 ts suitable. 
(3) The probable efficiency of a former 14'* in diameter 
with grooves spaced 3” to 4’ apart. (4) A question 
about an experimental former. 

(1) Probably. 
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(2) Suitable for short waves, but too much wire 
would be required for long wavelengths. 

(3) Quite good. 

(4) Certainly, but you will not require such 
deep grooves. 

C.J. (Weymouth) its using basket coils of No. 44 
wire, and asks (1) Why he gets poor results. (2) 
The finest wire it is practicable to use. (3) The 
best relative proportions for the A.T.I. and reaction 
coil. (4) The best and the simplest ways of adding 
another valve to his circuit. 

(1) Wire much too fine, also possibly reaction 
the wrong way round. 

(2) About No. 30 for the A.T.I., and No. 36 
for the reaction coil. 

(3) There is no fixed value, it varies with different 
types of set, wavelengths, ete. 

(4) Simplest, as an L.F. transformer coupled 
amplifier; best, as an H.F. amplifier. preferably 
transformer coupled for short to medium wave- 
lengths. 

‘*2KF "' (Preston) is troubled with crackling 
noises on amplifier reception, and asks the reason 
(2) Asks for a circuit for short range buzzer reception. 

(1) From the symptoms given, this appears 
to be due either to atmospherics (which are not. 
likely to be very troublesome on a short aerial 
at short wavelengths, but might be bad at longer 
waves), or induction from neighbouring power 
mains. You can decide between these causes 
by noting whether the strength of the interference 
varies with the weather and season of the year. 
Atmospherics are worse iu. thundery weather, 
also in the summer than in the rest of the vear. 
There is also a diurnal maximum after sunset. 

(2) See figure 7 below. 


Fig. 7. 


'* W.11 ” (Tunbridge Wells) asks (1) Whether 
certain. windings will be O.K. for a 3,000 ms. set. 
(2) Windings for H.F. transformers for certain 
teavelengths. (3) Windings for L.F. transformers. 
(4) Or if a resistance amplifier is better. (5) If 
K p is a satisfactory substitute for a variable 

(1) O.K., except for A. T.I, which if of No. 20 
should be about 7" x 10". 

(2) See constructional article in progress. 

(3) 1 oz. and 3 oz. of No. 44, on an iron wire 
core about 4” diameter and 4" long. 


(4) Both give good results; for reliability 
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and ease of manipulation we prefer the trans- 
former. 

(5) Yes, for short and medium wavelengths, 
but not for long waves. 

H.A.M. (Leatherhead).—(1) We are afraid 
it is impossible to predict the dimensions of a frame 
to tune all stations with the same values of loading 
coil and condenser as required for & P.M.G.; 
in fact we do not think any frame could exist 
which would have complete equivalence in this 
way. 

(2) A valve in which the filament has touched 
the grid might possibly be used as a 2-electrode 
valve. but would not give good results if the 
contact were of an intermittent nature. 

(3) See curves given in an article, October, 1919, 
W.W., for approximate results. 

(4) The station heard may possibly have been 
F L., which has been carrying out telephony work 
lately. 

R.W.B. (New Malden) asks (1) If resistance 
amplifiers will operate without grid leaks. (2) If 
900 metres ts too low for efficient rece ption on resistance 
amplifiers. (3) How to couple a separate heterodyne 
to a resistance coupled amplifier. (4) Wavelength 
and power of Lea field. 

(1) No, unless the condensers themselves are 
somewhat leaky, in which case sufticient leak may 
often be obtained without the provision of an 
external leak, but this is an inefficient substitute 

(2) Rather low, but they will give some resulta 

(3) Connect a coil in the grid circuit of the first 
vulve, to couple directly into the heterodyne. 

(4) 250 kW are in duplicate, normal wavelength 
8.650 ms. 

S.K.F. (Fence Houses).—(1) The reason for 
poor results at short waves is probably due to very 
poor amplification of the resistance coupled valve 
at such wavelengths. 

(2) We do not think you will succeed in getting 
PCGG without accumulators, as the hum will be 
too bad from the A.C. mains. The circuit you 
suggest js probably as good as most for the attempt, 
except that we do not like the tuned reaction. 

(3) Results could probably be improved in this 
way. 

A.H.S. (Leytonstone).—We should recommend 
you either to dispose of the Mark III tuner and to 
make or buy an entirely new set, or else to dismantle 
it and use the parts for the construction of a new 
set. You will find many new circuits in recent 
numbers of this magazine. Your aerial is rather 
low for good results with a crystal, but should 
be fairly good with a single valve, and quite good 
if you use a little amplification. 

‘* BRAMLEY "' (Leeds).—We do not think 
that the device you describe has been used before. 
It will fulfil the required purpose if carefully made, 
but will be expensive in manufacture, and is liable 
to give trouble unless very accurately made owing 
to the number of brush contacts. You will probably 
find some difficulty in fixing the insulating segment 
sutficiently firmly to the arm OA. 

(3) Not of general interest at the present time. 


D.M.B. (Filey).—The howls vou hear when 
listening to telephony are not due to oscillation 
of your own set, but to beating between other 
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external oscillations and the carrier wave of the 
telephony. 

(2) We are afraid we are unable to identify this 
station. 

(3) It is very exceptional for a bare wire aerial 
to lose 20 per cent. of its efficiency in a month. 
We should expect an average loss in this way of 
about 5 per cent. per annum. 


(4) To obtain unspun silk in small quantities 


write to dealers in scientific apparatus, or try 
keeping, silkworms ! 

‘* LAL "' (Cardiff).—According to the simple 
theory you submit, the spark frequency should be 
120 and not 240 as you suggest. Your error is 
due to a mistaken idea of the nature of the secondary 
transformer current, which is not discontinuous 
in the way you suggest. The correct curve for 
this quantity will be approximately obtained by 
changing the sign of the ordinate in the sections 
between 90° and 189°, and also between 270° 
and 360°. See also any text book on A.C. working. 

R.W. (Knaphill) describes a crystal set, and 
asks for criticism and information. 

The set is O.K., but owing to the small number 
of spark stations now working, we doubt whether 
it will be worth the trouble which its construction 
will involve. For & wavelength of 3,000 ms., 
with 0-0005 míds. for the secondary condenser. 
Make A.T.I. 5’ 10" of No. 26, and secondary 
inductance 4''x 8”, also of No. 26. Blocking 
condenser across telephones 0:0015 míds. 

" ALPHA '"' (London) sends a single valve 
diagram, with the valve in a circuit coupled to the 
aerial, and with tuned grid and plate circuits. He 
asks for criticism, and for condenser constructional 
details. 

A good circuit, very selective, and sensitive, 
but rather diflicult for a beginner to handle. Pro- 
portions correct except that anode inductances 
I and O might be lumped together, as they only 
total about 17,000 mhys. Res. M in anode circuit 
may be omitted. If used it should have 0-001 mfds. 
across it. Aerial circuit max. wavelength 3,500 ms. 
Closed circuit 4,300 ms. Anode circuit with 
0-0005 mfds.—5,000 ms. You should get English 
telephony ; PCGG is doubtful. 

(2) Yes, in both cases. 

(3) If the L.R. winding is suitable the coil may 
be used as a telephone transformer, but it will 
probably be necessary to rewind this winding. 

G.B. (Kidderminster) has a 2-valve set which 
he wishes to make more eficient. 

(1) Ifthe A.T.1. and the reaction coil are properly 
proportioned the set should be quite efficient. 

(2) Connect. the blocking condenser across the 
telephones as well as the H.T. battery. 

(3) If the anode condenser is about 0-0005 mfds. 
the set should be suitable for a very wide range. 

(4) No great advantage in this. 

R.S.W. (Portland) asks (1) gauge of a sample 
of wire. (2) Proper way to fix stranded wire aerial 
at free end. (3) Beat way to lead in a twin aerial. 

(4) Probable results with a certain advertised set. 

(1) 7/22 enamelled. 

(2) No special method ; fix as for a special wire. 

(3) Do not use the cable suggested. Join ends 
near the aerial, and lead down with single similar 
cable from this point. 


(4) Good results should be obtained if the circuits 
are fairly well proportioned, which we are unable 
to tell you. 

J.A.M. (London) has a 50 watt D.C. trench 
set, the range of which he wishes to increase to receive 
PCGG. 

This is only a crystal set, and is useless for the 
purpose. For Dutch telephony at least. two valves 
are required. The best plan will be to dismantle 
the set and use the parts for a new set of better 
design. 

**MAGNETIC REACTION "' (London) asks 
various questions about an A.T.I. and reaction coil. 

A unit made as described is almost useless. 
It can only be efficiently wound for a short overall 
wavelength, such as 400-1,000 ms., or say 3,000- 
5,000 ms. with finer wire. We should advise you 
to experiment with basket coils. Coils suggested 
will have very poor tuning. Direction of winding 
for either coil is immaterial. 

Correct sense of connection for the reaction 
may be found by experiment. 


F.R.H. (Barnwood) asks (1) and (2) Paticularrs 
of telephone transformers for Sullivan 120 ohm 
telephones. (3) Gauge and quantity of wire for 
winding a set of 8 slab coils. (4) Particulars of 
coils to receive telephony ina 2-valve set. 

(1) and (2) Wind primary with 3 oz. of No. 44, 
and secondary with 6 oz. of No. 30, on a $” soft 
iron core, 3'' long. 

(3) We have no particulars of the windings of 
the coils advertised, and are afraid that the design 
of a set of this nature is outside the scope of these 
columns. You will find it nearly as cheap to buy 
coils of this type as to make them. 

(4) We cannot give the required particulars 
without a statement of the required wavelength. 

E.J.B. (Burton-on-Trent) asks questions with 
regard to attic aerials. 

It 18 not necessary to open the window when 
using an attic aerial. There is no need to try 
to get as much wire as possible under the roof. 
Run a few wires in parallel spaced as far apart as 
possible, and do not bend them back on themselves. 
The results wil! not be as good as with an outside 
aerial, and probably little better than a well 
designed frame a few feet square. 

W.R.T. (Falmouth) has a single valve panel 
with tuning circuit. and asks (1) If connections 
are correct. (2) If he will hear PCGG. (3) Capacity 
of aerial condenser. (4) If formers shown in a cut 
are useful for A.T.I. and reaction. 

(1) Yes. 

(2) No, at least three valves will be required. 

(3) 0:0005—0-001 mfds. 

(4) We do not think highly of formers of this 
type; see reply to ‘‘ MAGNETIC REACTION "' 
above. 

‘* BEGINNER "' (Crossmyloof) asks (1) How 
to convert a crystal set to a single valve set. (2) If 
PCGG will be heard. (3) What would be the range 
of the set. (4) If a potentiometer ta quite satisfactory. 

(1) Arrange the apparatus as in the diagram, 
Fig. 8. 

(2) Probably two valves will be required. 

(3) You would hear & good number of European 
stations, and with careful adjustment a few 
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Americans under favourable conditions. 
(4) Quite satisfactory when used as a potential 
divider. 
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Fig. 8. 


' NOTE MAGNIFICATION "'' (Worksop).— 

The two-valve L.F. amplifier circuit is correct. 
There is no need for the condenser across the 
telephones. You may use the same batteries 
for both sets. 

( — ) (Basingstoke) has a crystal set on which 
he can only receive Paris and Horsea. He asks 
(1) Why this is. (2) How to improve the set. 

(1) You should be able to hear ships with the 
existing apparatus, otherwise there are now very 
few spark stations which can be heard on a crystal. 
Do not use L.R. telephones without & transformer. 
For transformer see reply to F.R.H. (Barnwood). 
Improve the earth by connecting to a water 
pipe. 
(2) You might try making the school receiving 
set described September 17th to October 29th 
issues. 

A.V.D. (Goodmayes).—The No. 2 coil will 
give the best resulta on a single wire aerial 
100’ long. Do not use L.R. telephones without 
a telephone transformer. 

J.B. (Clacton) cannot get telephony and C.W. 
on a Mark III S.W. tuner and Mark 1V amplifier. 

The wavelength range of this set is below that 
of most C.W. stations, and the set is not sufficiently 
sensitive for good results on telephony. We should 
recommend dismantling and making up a better 
set with the parts, increasing the inductance of 
the windings to give & more useful range. We 
regret that we do not possess the desired information 
about the M39 tuner. 

A.S. (Wigan) has a crystal set to which he proposes 
to add a valve as L.F. magnifier. He asks various 
questions. 

(1) The set as at present might receive FL, 
but not PCGG. 

(2) The inductance is suitable for 3,000 rms. 

(3) The circuit is suitable for the addition of 
a L.F. valve, but you would get better results 
from an H.F. valve with reaction. 

(4) Yes, the inductance would be about 6,000 
mhys. The wire is No. 28 D.C.C. 
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R.S.C. (Lancaster Gate) asks for a winding 
for a single valve set. 

For a maximum of 5,000 ms. make the A T.I. 
5” in diameter, and 10” long, wound full of No. 22. 
For reaction coil, former 4” x 8”, wound with 
No. 28 wire. 

P.C. (Watford) is making a single valre set 
and asks (1) If a 5-plate 0-0001 mfds. vanable 
condenser is suitable for an .A.T.C. — (2) If 120 ohms 
telephones will do. 

(1) This is rather a small capacity. but it may be 
used. 

(2) Yes, if a telephone transformer is used. 
Unless very carefully designed, any forms of banked 
coils are dangerous for short waves, as their natural 
wavelength may coincide with the wavelength to 
be received, in which case reception will be very 
poor. 

2.LR. (Brighton).—The sample of wire is 
No. 36. This is not fine enough for winding 
4,000 ohm telephones. Frame aerials are quite 
unsuitable for crystal sets. 


CORRECTION. 


** Receiving Circuits,’’ by Crispin C. Redshaw, 
Associate I.R.E. 


The circuit diagram, Fig. 12 in the article pub- 
lished under the above heading in our last 
issue (Feb. 18th) should have been reproduced as 
follows :— 


SHARE MARKET REPORT. 


Prices as we go to press, Feb. 24th, are :— 


Marconi Ordinary e .. £l 15 
a Preference Bae Sed l 15 
2 Inter. Marine . e 1 4 
3s Canadian ABIT 8 

Radio Corporation of America :— 
Ordinary P 16 
Preference .. .. .. .. 12 
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SURN AM & Co 


WIRELESS |BJUJRBINIDIEJPIT APPARATUS 


MANCHESTER DEPOT DEDTFODD L LONDON RETAIL DEPOT 
4 C@RPORATION STREET —— 19. HAND COURT, HIGH HOLBORN WC 


JLBEDS DEPOT: 48, GT. GEORGE STREET. 


THE BURNDEPT uLTRA IV RECEIVER 


This is a newly designed receiver somewhat on the 
lines of the famous ULTRA III, but with an additional 
note magnifier and an additional switch so that 
headphones can be immediately changed over to 
LOUD SPEAKER. Extra terminals are also arranged 
so that PRINTER—MICROPHONE RELAY or other 
auxiliary apparatus can be added without interfering 
with the telephones, which can be used at the same 
time if desired. The well-known ULTRA features 
are retained, giving individual control of each valve 
by change-over switches and separate rheostats, so 
that each valve can be worked at its best point. 
This set will give all the magnification required to 
work a Loud Speaker at sufficient strength for an 
ordinary room, also to work a printing circuit, 
using the ordinary type sensitive relay. 


PRICE —In sloping cabinet, as illustrated: 
£35 O © Wave extra) 


PRICE for complete Set, ineluding Receiver, Tuner 
on Sloping Panels, four M.O.V. Valves and complete 
set Burndept Coils 


50 Gns. xz. 


Extras required ‘to complete set: Tuning] Panel including 2 condensers and coil holder on sloping panel £7 10/-. 
SET BURNDEPT PATENT COILS to cover all wavelengths, £5 17/6. Four Marconi Osram Valves, £5 9/6. 


NOTICE—New Showroom at Leeds is now open. Please sce address above. 


THE WESTON 
MODEL 280 VOLT-AMMETER 
Triple Range. 150/15/3 Volts. 15/1°5/0°15 amps. 
This Precision Instrument is especially suitable for Wireless 


ELECTRICAL 
MEASURING 


INSTRUMENTS 


Research Work, i.e. 


ve Testing H.T. Batteri 


0°15 Amp 180 M-A- Mene ing, car current to transmitting 
etermining —— Transformers, chokes, 


valves, ce of 
telephones, nie. d 
1'5 Amp Range. —Adjusting filament currents, etc. 
15 "- en 


c output cr charging current of accumu- 


SEVEN INSTRUMENTS IN ONE CASE. 
PRICE £15, less 20 per cent. 
Write for further particulars. 


WESTON ELECTRICAL INSTRUMENT CO., LTD. 
Audrey House, Ely Place, Holborn, E.C.1 


" Pivoted, Smith, London." 


Telephone: Holborn 2029. Telegrams : 


Leather Case 15/- 


MODEL 280 


FOR RADIO PANELS 


USE 


Condensite Celeron | 


This material is waterproof, immune 
to atmospheric and climatic condi- 
tions, will not warp, has high 
surface and volume restivity, high di- 
electricstrength, low specificgravity. 


Read this table of Rent tests 


WAVE APPROX. PHA | DI-ELECTRIC 
LENGTHS FREQUENCY | DIFFERENCE CONSTANT 

Metres sp mot pe Degrees K 

373 804,000 | 2.0 4.7 
1,295 231,500 | 1.8 4.8 
3,067 97,800 | 1.8 4.9 


We supply this material in standard size sheets. 
Rods, tubes or any special component parts. 


Any further information will be 
sent you on enquiring from us. 


THE DIAMOND FIBRE Co., Ltd. 


High Road, South Tottenham, London, N.15 


MARCH 18, 1922 
9 


SPECIAL OFFER OF ABSOLUTELY 


ACCUMULATORS 


(NOT EX-GOVERNMENT) 
GUARANTEED 
FIRST-CLASS QUALITY 
2 Volt. 22 Amp. Gn e. & 6j- 
e ae PI. és ^ 9/6 
|OCTIm 40 18/6 
iust 60 -i 21/6 
Aw: 56. S 28/2 
s 100 , . 30/- 
6 E 40:5 . 96/3 
| eee (0 Aet 31 
BU. 80 __s—=, 37/3 
6... ere v 41/6 
6 volt 80 amp. and 6 volt 100 amp, also supplied in outer 
teak crate .. 3 6 extra. 


ALL OTHER SIZES QUOTED FOR. 
Above prices subject to additional 2 for packing case 


which is re e 


LARGE STOCK DYNAMO 
MOTORS & ELECTRICAL ACCESSORIES 


7” Steel Pliers (Insulated Handles)... 3/= each 
Write for List enclosing Discount t» | 
stamp for postage. Trade. 


F. YATES & SON, WwHoLEsate| 


144 Church St., Kensington, London. 
'Phone: Park 4276. 


Please mention the Wireless World 
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FORTNIGHTLY 


High Frequency Transformer Amplifier. 


(Concluded from p. 512.) 


in The Wireless World for October 15th and 

29th, and November 12th, 1921, the general 
principles underlying the action of a high-frequency 
amplifier were outlined. It remains to be shown 
how these principles can be applied to practical 
work, and the construction of a high-frequency 
amplifier. The space available for the conclusion 
of this description will not permit of an exhaustive 
treatment of the subject, with the inclusion of 
detailed working drawings for building either a 
number of instruments, or an amplifier that is 


[= the earlier sections of this article, published 


on »9 


TELERHONES 


suitable for use over a large range of wavelengths ; 
but as an example to illustrate the method of con- 
structing such apparatus, details will be given of a 
three-valve set, consisting of two high-frequency 
and one detecting valve, with the necessary inter- 
valve transformers suitable for a wavelength of 
about 1,000 metres-—thus rendering the apparatus 
suitable for the reception of amateur 1,000 metre 
transmissions, 900 metre telephonic transmissions 
to and from aircraft, and the Dutch concerts on 
1,070 metres wavelength. With slight alteration, 
such as & small reduction in the number of turns 
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Fig. 6. Connection scheme for 3-valve H.F. Amplifier. 
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on the transformer windings, the instrument can be 
adapted to the reception of the telephonic trans- 
missions from Chelmsford sent on 700 metres. 

_ The general connection scheme for such an 
instrument is given in Fig. 6, from which it will 
be noted that provision is made for a change- 
over switch for enabling either one or two high- 
frequency valves to be employed at will, that 
terminals are provided for connecting in a reaction 
coil in the plate circuit of the detector valve, and 
that i sri filament regulators are fitted for 
the hig -frequency and detecting valves. This 
last feature is particularly important to secure good 
operation of the set, since it is desirable to use 
different valves for high-frequency amplification, 
and for detection. 
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will fall off fairly rapidly on each side of the 
maximum, as has already been indicated in the 
first instalment of this article (The Wireless World, 
October 15th, 1921, p. 448). When the condensers 
are used the point of maximum amplification can 
be shifted over a band of wavelengths of about 
200 metres or so, beyond which values the amplifica- 
tion will fall off in each direction. The utility oi 
the instrument can be much increased by this 
means. When the point of maximum amplifica- 
tion is adjusted in this manner so as to coincide 
with the wavelength of the signals to be received. 
there is, of course, a gain in selectivity, since 
signals on other wavelengths will not be amplified 
to the same extent. 

A simple way of constructing the high-frequency 


Fig. 7. Layout for front panel of Amplifier. 


A suggested scheme for the layout of the panel 
on which all the parts are mounted with the leading 
dimensions, is given in Fig. 7. This ebonite 
panel, size 14° x 12" x 3” thick, can either be 
made to form the top of the instrument, or prefer- 
ably can be fitted vertically, or sloping slightly 
backwards, forming the front of the apparatus, 
Fig. 8. This latter construction is convenient for 
either mounting of the set on the wall, or for stand- 
ing it on the table. 

It will be noted from the circuit diagram given 
in Fig. 6, that tuning condensers are shown across 
one winding of each of the intervalve transformers. 
The use of these condensers enables the point of 
maximum amplification to be shifted over & narrow 
band of wavelengths. If these condensers are not 
used, the windings of each transformer must be 
adjusted accurately to the wavelength for which 
the instrument is to be used, and the amplification 


intervalve transformers for wavelengths of about 
1,000 metres, is to wind them in the form of two 
superimpewed single-layer solenoid windings on 
a former of suitable dimensions, with the necessary 
insulation between the two windings. Since a 
considerable portion of the total energy handled 
by the transformer is passed on to the secondary 
winding by reason of the electrostatic capacity 
between them, especially when the coupling 
between the two windings is a close one, the com- 
paratively large capacity existing between two such 
single layer windings as the above is helpful rather 
than a disadvantage. It has also an effect upon the 
natural wavelength of the transformer, and hence 
changes made in the spacing between the two 
layers of wire will alter the wavelength at which 
maximum amplification takes place. It is therefore 
impossible to give winding details which, if followed 
carefully, will, without question, give any desired 
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wavelength for m&ximum amplification and the 
final adjustment of the optimum point must be made 
experimentally. 

'The cylindrical ebonite cases used to enclose the 
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Fig. 8. Side elevation of Apparatus. 


two fine-tuning condensers shown in Fig. 7, may 
conveniently be used as supports for the coil 
windings if the condensers are fitted with cases 
longer than merely necessary to enclose the con- 
denser itself. For the tuning condensers, either 


Fig. 9. Arrangement of Condenser Case and Trans- 
former Windings 


those of the well-known Service pattern of the type 
used in the Mark III Tuner and other instruments 
may be obtained, and most of the plates removed 
80 as to leave only three fixed plates and two moving 
ones, or fixed and moving plates of the same sizes 
may be used to build up a new condenser. The 
ebonite condenser cases used on such Service con- 
densers can be purchased separately and used as 


formers for the windings and to contain the con- 
denser. Alternatively, of course, ebonite tubing 
of similar dimensions can be employed for this 
purpose. These dimensions are given in Fig. 9, 


Fig. 10. Fixed plates of Condensers C, and C,. 


which also illustrates the approximate position 
of the condenser plates at the upper end of the 
case, and the windings at the lower end. 

For the transformer windings for the wavelengths 
mentioned above, No. 34 double silk covered 
copper wire can be used, the primary being put on 
as a single layer coil occupying a length of 2 ins. 
on the former. The ends of the winding may be 


Fig. 11. Movable vanes of Condensers C, and C,. 


secured in position in the usual manner by threading 
them through very small holes drilled through the 
ebonite. The ends should be brought outside the 
tube again for convenience in making the con- 
nections, or alternatively four small brass screws 
and nuts may be passed through the bottom of the 
condenser case and used as terminals. When 
completed, this winding should be wrapped with 
four or five layers of waxed paper or parchment, 
as a means of separating the two windings. The 
second winding, using the same wire, should then 
be put on over the paper, and its ends secured in 
similar manner to those of the primary. The length 
of the second, or outer, coil, should be approximately 
the same as the primary, but & few turns in excess 
will do no harm, the turns of wire being wound close 
up to one another as was done for the first coil. 
Two transformers of this type should be prepared, 
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and should be fitted to the back of the panel in 
the approximate positions indicated in Fig. 7. 
Details of the dimensiona of the condenser plates 
are set out in Figs. 10 and 11; the condenser scale 
and knob in Fig. 12, and the bracket carrying the 
lower bearing of the spindle on which the moving 
vanes are mounted, in Fig. 13. Three fixed con- 
denser plates, and two moving plates will be 
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Fig. 12. Knob and scale for Condensers C, and C}. 


required for each condenser, to the dimensions 
shown in the diagrams, the moving plates being 
cut back from true semicircles in the manner 
shown, so as to reduce the minimum capacity of 
the condensers. The plates may be cut out of 
sheet metal 1/32in. thick, either brass, aluminium, 
or zinc. The corners and edges should all be care- 
fully rounded, and all rough burrs removed. 
Spacing washers 1/16in. thick, should be used 
between the plates, those for the fixed plates being 
lin. diameter, and for the moving plates iin. 
diameter. Twelve of the former will be required 
and two of the latter, apart from extra ones 
necessitated for packing. Three brass screws 
lin. diameter by lin. long (with countersunk 
heads) will be required for each condenser, making 
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Fig. 13. Bracket for lower end of Condenser 
spindle. 


provided for clamping the moving plates to it 
It should be filed square at the upper end to fit the 
condenser knob. 

Details of the bracket to form a bearing for the 
lower end of this spindle are given in Fig. 13. Thi 
should be supported from the ebonite panel i 
three long 2BA screws, passing through the 3:10. 
holes at the extremities of the arms. The tmn 
hole marked A in the centre of this bracket is te 
take the lower end of the condenser spindle, which 
should be turned down to jin. diameter for thi: 


Fig. 14. 


six in allTfor holding the fixed plates in position, 
allowing din. thickness for the ebonite panel. 
Thev should be screwed through the ebonite from 
the upper side, the heads being sunk in flush, 
and the holes in the ebonite being tapped to fit. 
Twelve nuts will be required to clamp and lock the 
plates in position. 

The knob and scale shown in Fig. 12 should be 
provided with a brass bush on the underside with 
a square hole to fit the square top of the spindle 
on which the moving plates are mounted. This 
spindle is Jin. diameter by 1] ?ins. long, nuts being 


Details of change-over Switch. 


purpose. This frame can be cut out of 3 32in. 
brass sheet. The pointer for the condenser scale 
is shown in Fig. 18. 

The ebonite tube condenser cases carrying the 
coils can be fixed to the panel, so as to enclox 
the condensers, by means of three small brass anle 
brackets screwed to the underside of the ebonite 
panel, and fastened to the ebonite tube by small 
screws and nuts as indicated in Fig. 9. 

The next item requiring attention is the change- 
over switch shown in the diagram of connections 
Fig. 6, and also on the plan of the front panel ot 
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the instrument, Fig. 7. This switch is to enable 
either one or two high-frequency valves to be 
connected in circuit at will, in front of the detector 
valve. The switch consists of two pivoted arms 
running over three fixed contacts, the two arms 
being linked together by an ebonite link in the 
manner indicated in greater detail in Fig. 14. 
The leading dimensions can be obtained from the 
plan in Fig. 7. The position in which this switch 
should be mounted on the panel can be seen from 
Fig. 7, and ite connections from Fig. 6. 

The valves for which this set is designed, are 
respectively V 24 for the two amplifying valves 
and QX for the detector valve. Both these valves 
have the same dimensions, and require similar 
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Fig 15. Springy side clips for valve. 
connection clips. Details of these clips are set out 
in Figs. 15, 16 and 17, and the spacing of the holes 
for the fixing screws in the plan Fig. 7. The spring 
clips should be cut out of thin springy phosphor- 
bronze strip, which should not exceed 1/64in. in 
thickness. The rigid end clips should be cut from 
brass strip 3/32in. thick. i 

As shown both in the circuit diagram Fig. 6, 
and on the plan in Fig. 7, links are provided for 
short-circuiting the reaction terminals on the set, 
should they not be required, and also for short- 


Fig. 16. Rigid end clip for valve. 


circuiting the pair of terminals marked on the right- 
hand side of the panel as for grid cells. The dimen- 
sions of these links are given in Fig. 19. These 
last two terminals, as may be seen from Fig. 6, 
are joined in the lead from the slider of the potentio- 
meter P, and are provided to enable one or more 
cells to be joined in the common grid connection 
of the two amplifying valves, either to make the 
grids more negative or more positive, as desired. 
The upper of these two terminals (Figs. 6 and 7) 
should be lettered G, to indicate that it is connected 
to the grids. It is then easy to see at a glance in 


which direction additional cells should be joined to 
these terminals in order to make the grids either 
more positive or more negative. The grid potenti- 
ometer alone is only adapted to putting positive 
potentials on the grids, since it is connected across 
the L.T. battery. Fine adjustments of the grid 
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potentials can be made by the grid potentiometer 
which is shown in the centre of the lower part of 
the panel, and which is connected across the L.T. 
battery. No special instructions are here given for 
building this potentiometer, as in most cases it ìs 
preferable to purchase this unit ready made, and 
merely to mount it in its proper place in the 
instrument. 

There should be room available in the space 
shown for mounting a potentiometer of the straight 
slider pattern, if that type is preferred. 

a The filament rheostats, of which two are required, 
one for controlling the two high-frequency valves, 
and the other for the detector valve. Kheostats 
suitable for panel mounting can be purchased 
ready made, but if preferred they can be built 


AE GS 


| 


Fig. 18. Fig. 19. 
Pointer for Condenser Link for ** Reaction " and 
Scale. * Grid Cell " Terminals. 


up on the lines shown in Fig. 20, and to the dimen- 
sions there given, using No. 22 S.W.G. bare Eureka 
wire for winding up the spiral. If about 60 turns 
of this wire are wound up tightly on an ordinary 
size pencil, a spiral of about the correct size will 
be obtained, which can be pulled out to fit round 
the grooved wood block in the manner shown. 
The two ends of the wire should be secured to two 
small screws in the block. The sliding contact 
arm should be cut from a piece of springy brass or 
phosphor-bronze strip and bent to fit over the wire 
spiral as shown. 

Between the two valves on the right of Fig. 7 
is shown & small (miniature) tumbler switch. 
This should be connected in series with the L.T. 
circuit, aud used for switching the set on and off. 
If this switch is not fitted, and the valves are turned 
off by the filament regulators, the current would 
still be left flowing through the grid potentiometer, 
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even when the set is not in use. If the filament 
regulators of the valves are arranged so that they 
have no “off” position, this will serve as a safe- 
guard to prevent leaving this switch on when the 
set is not in use 


AB. APPROX 
TERMINAL 
POSITIONS 


Fig. 20. Details of one pattern of filament regulator, 

In Fig. 6. a grid-condenser and leak is shown in 
the grid circuit of the detector valve. Although 
the valve recommended for this purpose—viz., 
the QX—can be used quite well without the con- 
denser and leak, with an anode H.T. voltage of 
about 35, superior results are usually obtained when 
thev are employed, especially if the H.T. voltage 
is raised to about 60. "This voltage will also be 
found very suitable with the V24 valves used in 
the high-frequency stages. The L.T. battery should 
be a six-volt accumulator. ‘The grid condenser C 
(Fig. 6)Ymay conveniently be made about 0-0002 
microfarad capacity, and the leak about 2 megohms 
resistance. These units can be mounted on the 
underside of the ebonite panel in any convenient 
position as close as possible to the grid terminal 
of the detector valve. 

It is recommended that the grid and anode 
springs of the valve-holders be marked G and A 
respectively on the panel to aid in putting the valves 
in in the correct direction. The grid springs should 
be the left-hand ones in each case. 

When the whole instrument has been assembled 
and wired up as described, it remains to determine 
the wavelength at which maximum amplification 
is obtained. This can be done in the way described 
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in the earlier part of this article (The Wireless Worid, 
p. 510, November 12th, 1921), and if necessary 
small adjustments of the windings can then be 
made to get this wavelength within the band desired, 
so that the range of maximum amplification can 
be made to cover 900 to 1,100 metres as already 
mentioned. If the wavelength comes out too hieh, 
a few turns can be removed from the outer windings 
of the transformers ; or if it is too low, a few extra 
turns can be added. Since the wavelength of 
maximum amplification is changed by alterations 
in the thickness of the paper, etc., between the 
layers, it is usually more satisfactory to make the 
adjustments after assembly, rather than to attempt 
to give too detailed dimensions which  canno: 
always be followed accurately. 

Some idea of the wavelength of maximum 
amplification can be obtained by joining up the 
set in the usual manner with a tuned circuit across 
A and E, and with a reaction coil, and noting the 
range of wavelengths over which the set oscillates, 
or by joining a grid leak of about 1 megokm 
value across the A and E terminals of the set. 
and then temporarily to join a very small variatie 
condenser between the A terminal and the upper 
reaction terminal, the Jink for these terminals 
being open, so as to provide electrostatic reaction. 
Across the reaction terminals join an oscillation 
circuit made up of a coil in parallel with a 
variable condenser so as to obtain a circuit 
that will tune to the desired range of wave- 
lengths. By varying the tuning of this condenser 
(the extra reaction condenser mentioned above 
being kept at as small a value as possible) the wave. 
length at which the set oscillates as a whole can be 
determined by listening in the telephones joined 
up to the '''phone"' terminals. This will give 
approximately the wavelength at which maximun. 
amplification will be obtained, but for more accurate 
results it is recommended that the method oi 

lotting out the amplification curve that has already 
en described in the earlier part of this article, be 
followed. 

One further point may be mentioned with regard 
to joining up the intervalve transformers. It x 
generally advantageous to join the wires which go 
to the grid of the one valve and the anode of the 
next to the corresponding ends of the secondarv 
and primary windings respectively. They should 
be joined to the ends of the windings furthest from 
the condensers. 

Double telephone terminals are shown in Figs. 
6 and 7, the two pairs being joined in parallel so 
that two sets of telephones can be used 
simultaneously. High-resistance telephones should 
be employed, but if preferred a telephone trans- 
former can be mounted inside the set if low resistance 
telephones are available. This latter arrangement 
is preferable. 

In the diagram of connections, Fig. 6. a blocking 
condenser C, is shown across the telephones and 
H.T. battery. This should have a capacity of at 
least 0-01 microfarad, while a still larger value has 
some slight advantage. 


It is regretted that through unforeseen circumstances 
the Author was unable to complete this article at an 
earlier date. 
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ELDOM has the theatre of the Royal 
S Institution of Great Britain had so crowded 

an audience as was present at the lectures 
for children given by Dr. Fleming during the 
Christmas Vacation of 1921-22. Dr. Fleming is 
well known in scientific circles for the lucidity of 
his expositions and for the success of the ingenious 
experiments with which they are illustrated. 
The course which dealt with ‘ Electric Waves and 
Wireless Telephony," included six lectures on 
Surface Waves on Liquids, Waves in Air, the 
Telephone, Electric Oscillations, Electric Waves 
and Wireless Telephony. 

Everyone is acquainted with the appearance of 
the waves of the sea and the ripples produced on 
the surface of a still pond when a stone is thrown 
into it, but Dr. Fleming showed by means of a 
model roller, how a wave is really due to an up-and- 
down motion of the adjacent particles of the liquid ; 
the apparent forward movement being an optical 
illusion due to each successive particle attaining 
its highest altitude at a slightly later time than its 
neighbour. A similar effect is produced in a line 
of boys if each one throws his cap into the air 
one second after his right-hand neighbour. A 
series of beautiful slides was shown, illustrating 
exactly what happens when a stone falls on a 
smooth surface of water. The phenomenon of 
reflection of waves was shown by allowing waves 
formed artificially in a tank of water, to impinge on 
a plate of glass placed in the tank. The waves were 
turned buck from the glass and formed beautiful 
patterns with the incoming waves. 

The existence of surface tension in liquids 
was illustrated bv making a needle float on water, 
but. the piece de résistance of the first lecture was 
the formation of smoke rings. This was ac- 
complished by means of a box one side of which was 
composed of a piece of stretched rubber, while in 
the opposite side was a circular orifice. The box 
was filled with smoke and a sharp blow caused the 
rubber to eject a ring of smoke through the circular 
hole. By tapping a similar box filled with air & 
candle placed in line with it, but some considerable 
distance away, was extinguished. 

In the second lecture Dr. Fleming explained how 
sound vibrations in the air are conveved to the ear- 
drum and set it in vibration, thus influencing the 
sense of sound. Slow vibrations give rise to low 
notes, and rapid vibrations to higher ones, while 
those of very high frequency become inaudible. 
The vibratory movement of musical instruments 
is not always directly visible to the eve, but can 
sometimes easily be made so. For instance, Dr. 
Fleming had a tuning-fork against the side of which 
was a pith ball hanging bv a thin string. Directly 
the fork was struck and the note given out, the ball 
darted wildly away from the prong and bounced 
repeatedly against it until the note died away. 
A brass plate was sprinkled with sand and then 
stroked with a violin bow. At once the sand 
distributed itself into definite geometrical patterns, 
massing up in places where there was no vibration. 

The *‘ sensitive flame " experiments caused much 
amusement. There were three different gas flames 
which dipped and nearly went out in response to 


Wireless Telephony 


various sounds. The first was sensitive to such 
sounds as '' tea,” the second to sounds like ‘‘ ma," 
while the third jumped excitedly when keys, or 
coins were jingled. 

Perhaps the most interesting experiment was the 
throwing upon the screen of a picture of speech 
waves. A ray of light was projected on to the 
screen from a mirror which was connected with the 
sound box of a gramophone. Professor Fleming 
read a passage from ‘‘ Hamlet ” into the gramophone 
and the point of light travelled along in waves 
of curious formation. A Pathéphone record of 
“ Comin’ thro’ the Rye ” was played and a record 
of the wave forms shown in & similar way. Fig. ] 
illustrates the type of wave form traced out in 
this manner. 
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Fig. 1. 


The third lecture deait with that much-abused 
instrument the telephone and its shortcomings. 
The house speaking.tube telephone, of course, 
carries the actual sound waves from one room to 
another, but this would be useless for distances of 
more than a few yards. 

It was Alexander Graham Bell who in 1870 
patented a method of transforming the energy of 
sound vibration due to speech into the energy of 
an electric current, and of reconstructing the 
sound waves from the electric current waves at 
any required place. In his arrangement speech 
was made against an iron disc, setting the latter in 
motion. This motion created an induced current in 
a coil wound on an adjacent magnet, and this 
varying current flowed through a wire and 
strengthened or weakened the magnet pole near the 
iron disc at the receiving station. Its varying 
attraction set in motion a diaphragm which re- 
produced the original speech sounds. 

Edison quickly followed Bell's lead. with an 
improved transmitter using a disc of lamp-black 
behind a diaphragm. — A slight variation of pressure 
altered the electrical resistance of the lump-black, 
and so caused variations in the induced current. 

The modern telephone includes developments 
of both these original ideas. "The transmitter 
or microphone as it is now called consists essentially 
of a diaphragm actuated by the voice, and varying 
the resistance of carbon granules behind it, thus 
setting up a current in the microphone circuit 
conveyed by the wires to the receiver, where tho 
reverse process takes place. 

There is, however, still plenty of room for im- 
provement in the telephone, said Dr. Fleming ; 
and the outburst of laughter which greeted this 
remark seemed to show that the audience was in 
complete agreement. For instance the letter “s ” 
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cannot be properly transmitted, and often we are 
only able to understand a telephone conversation by 
guessing at a number of the words. Another 
trouble is due to the fact that some waves travel 
faster than others and die out more quickly, so 
that if speech is sent over a long distance it becomes 
distorted beyond recognition. Fig. 2 shows how the 
waves are distorted by travelling along various 
lengths of submarine cable. This distortion is 
partly prevented by ‘‘loading coils" placed on 
the telegraph wires at intervals along their length. 
Fig. 3 shows a picture of a pole with one of these 
coils fitted. 


SYTORTION OF ELECTRIC WTR ALONG- CALE, 
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Fig. 2. 


Dr. Fleming showed some pictures of the interior 
of a telephone exchange where operators connect up 
subscribers with the desired call or say ‘‘ Number 
Engaged,” as the case may be. A glance at Fig. 4 
shows that an occasional mistake is really excus- 
&ble. However now that automatic exchanges 
are being introduced this trouble is being eradicated. 

The fourth lecture dealt with electric oscillations. 
Matter is composed of atoms—infinitely minute 
bodies which seem to be constructed on a sort of 
solar system plan with & nucleus surrounded by 
electrons—the ultimate particles of electricity. A 
current in a wire is caused by a flow of these electrons 
in the same direction. Although electrons cannot be 
seen their presence was demonstrated by Dr. 
Fleming by & wonderful little piece of apparatus 
known as ''Crooke's Electric Mill," which com- 
prises a little windmill-like body set on rails in an 
exhausted glass tube. On passing a current 
through the tube the electronic bombardment of 
the vanes caused the mill to rotate and to travel 
from end to end of the tube, its direction of motion 
a on the direction of the applied current, 

ig. 5. 

Dr. Fleming pointed out the difference between 
insulators and conductors and showed the storage 
of electricity by use of a Levden jar; and the 
oscillatory discharge which results when it is dis- 
charged by connecting the two metal plates. Such 
a discharge sends out a train of electric waves in 
the aether. Similar waves were also produced by 
applying suitably timed electric impulses to a long 
helix of closely wound wire, the presence of the 
stationary waves established along the helix 
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causing a neon tube to glow a dull red when it was 
held in the neighbourhood of the coil. By suitable 


arrangements these waves sent out into the aether 


f - —e 
E 5 
Come 2^ 


can be captured and utilised. This is what happens 
in wireless telegraphy. Professor Fleming had on 
the table two little wireless installations, consisting 
of two tiny frame aerials separated only by a 
foot ortwo. The waves sent out by the one caused 
a little lamp to light in the other. Modern high 


. power wireless telegraphy and telephony is merely a 


development of the same principle. The most 
difficult part is, of course, the reception of the waves 
since their strength is very small compared with the 
power put in at the transmitter, and delicate 
instruments are needed to detect their presence. 
Dr. Fleming showed the action of a coherer, the 
earliest form of detector, by allowing wireless 
waves from an induction coil to fall upon it. The 
operation of the coherer by the current induced in 
it by the waves caused a lamp to light in a local 
circuit. The same apparatus was used to show that 
while some materials such as wood, cork or india- 
rubber placed between transmitter and receiver, are 
transparent to electric waves, others—for example 
a bottle of water, or a boy’s head—are quite opaque 
to them. 

The coherer has now been entirely replaced by 
the valve and crystal detectors, the valve being & 
remarkably sensitive instrument which was designed 
in its original form in 1904, and has since been 
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improved upon until in its present form as the three- 
electrode or thermionic valve, it is used in all the 
important commercial stations for reception and 
in many of them for transmission as well. 

Wireless telephony with which Dr. Fleming 
dealt in his last lecture rests on the same underlying 
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principles as wireless telegraphy, and the same 
instruments are used for its reception. The trans- 
mitting apparatus includes & microphone similar 
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to that used in the ordinary telephone. This 
modulates the aether waves in accordance with the 
h waves of the voice. The aether waves are not 
istorted at all, however far they travel, and herein 
lies one of the great advantages of wireless over wire 
telephony. Dr. Fleming referred to the wonderful 
recent achievement of the Marconi Company, 
in which through telephonic communication has 
been eetablished between London and Amsterdam, 
the communication being effected partly by wire 
and partly by wireless. Starting from London 
speech is conveyed over the ordinary Post Office 
trunk telephone lines to & special wireless station 
erected near Southwold. Thence it passes via 
& wireless link between that station and a similar 
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one at Zandvort, from which it again passes to 
overland telephone wires connecting Zandvort 
station with Amsterdam. Each wireless station 
is in two parts arranged for duplex working. In 
this arrangement speech in one direction is 
conveyed on a slightly different wavelength from 
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speech in the other, so that through communica- 
tion in both directions can be established without 
need for any switching apparatus for changing 
over from speaking to listening, as is necessary 
in most wireless telephone equipment. During this 
lecture & demonstration of wireless telephony was 
given by the courtesy of the Marconi Company 
who had erected an aerial in the lecture hall, and 
who sent a special prograinme from Marconi 
House, Strand. They also provided receiving 
apparatus and an operator to use it. The telephony 
was timed to start at 3.45 p.m., and as the time 
drew near intense excitement was manifested by 
the audience. Promptly at a quarter to four, 
amidst a breathless silence, the messages were 
received, and rendered easily audible throughout 
the hall by means of a Stentorphone. The pro- 
gramme included, besides the customary calling 
up, selections of gramophone music and the follow- 
ing message from the Duke of Northumberland 
(President of the Royal Institution) :— 
* As President of the Royal Institution I 
* take this opportunity of sending my heartiest 
* greetings for the New Year to the audience 
* which is now gathered to listen to Professor 
“Fleming. This message will be a proof of the 
* marvellous progress made in the science of 
'" wireless telephony. It is gratifying to know 
“that in the development of this new science 
“the Royal Institution is playing a prominent 
* part, as in every other." 
This lecture closed one of the most interesting 
as well as instructive courses of Christmas lectures 
that has been given in this historic home of science. 
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By ADMIRAL OF THE FLEET Sir HENRY B. Jackson, G.C.B., K.C.V.O., F.R.S., D.Sc., LL.D., M.I.E.E., 


for the honour you have done me in electing 

me as your President for the coming year. 
It is an honour I much appreciate, as I feel I have 
no particular qualifications for such a post, except 
the great interest I have always taken in the develop- 
ment of Wireless Telegraphy, and an unshaken 
belief that its proper use will increase the power of 
closer communication between the people on this 
Earth, and thus benefit humanity, and (I hope) 
help to make goodwill take the place of the existing 
state of unrest and mutual suspicion that at present 
seems to be & dominant feeling amongst the Nations. 

My association with your Committee, as Acting 
Vice-President, during the last two vears has 
enabled me to grasp the feeling that first initiated 
the formation of this Society, and now maintains 
its high reputation as an earnest, democratic and 
go ahead Body, with a distinct goal in front of them. 
‘That goal is the perfecting of wireless communication 
by improving all its details, both in personnel and 
material, and I think this is progressing steadily. 

This object is shared, amongst others, by our 
English-speaking fraternity across the Atlantic, and 
their carefullv organised experiment last month of 
signalling to us from America with short waves and 
small power, shows that this same feeling in the 
United States is a bond between the Amateur 
Wireless telegraphists of these great Nations and 
this cannot but help to preserve amity between us. 

I have not time to compare the rules and regula- 
tions for the use of wireless bv amateurs in the two 
countries, or the differences in them which have led 
to the development of their receiving apparatus. 
They in America seem to have to use shorter waves 
than we do here, and in this respect are as a whole 
probably ahead of us. "This short wave reception 
problem is an interesting one, requiring much care 
in the details of circuits and patience in tuning 
them, and I hope wo shall take it up seriously, as 
the tendency of the Authorities is to reduce wave- 
lengths for our use and amusement, so as not to 
interfere with the Government Services. 

I feel that I am taking over the Presidential 
duties at a time very favourable to myself. 

Firstly, Senatore Marconi has just honoured the 
Society by joining it as an Honorary Member, and 
this will add to our status in the world of Wireless 
Telegraphy. 

Secondly, the Government have granted our 
recent petition, and we shall now have telephony 
and music included in the weekly programine which 
the Marconi Company have so generously offered 
us. We must be grateful to the Post Office for 
their prompt action in this matter. 

It may be observed that one of the wavelengths 
granted is 180 met. and I hope you will make your 
circuits and amplifiers efficient for this wave, and 
not be satisfied with that of 700 metres. In my 
opinion it is a step in the right direction. 

As the Authorities have given further concessions, 


leues I should like to express my thanks 


* Delivered before the Wireless Society of London 
on Wednesday, 25th January, 1922. 


we in our turn, must be careful not to abuse them. 
I will not dwell on this point this evening, but I 
would point out that a person transmitting is apt 
to get so wrapt up in his own work as to forget 
that he may be interfering with the business and 
pleasure of others, by interference which he himself 
does not hear. He should remember when he is 
transmitting, either speech or morse, that he has 
a “duty towards his neighbour." 

I am glad to say that so far as I can judge 
personally, the appeals from this Chair in the last 
few months have born good íruit round London, 
as the interference in the evening, which a few 
months ago spoilt all one's pleasure at the telephone, 
has greatly reduced, and consecutive conversations 
taken the place of the pandemonium that was 
sometimes audible on 1,000 metres. At the same 
time the improvement in the articulation and music 
is as equally pronounced. 

The Petition which has just been granted was 
signed by representatives of nearly all the Wireless 
Clubs and Societies in these Islands and is a good 
example of what an organised body can do, and 
a full justification of our Policy to get all these 
bodies to affiliate themselves with us. I hope the 
result will influence the others who hold aloof 
to also join their forces with ours, for ‘‘ Union is 
strength," especially when it comes to bringing 
pressure on the Government to grant a reasonable 
request, not in any sense political. "The affiliation 
of all clubs would then, more than ever, make us 
the representative Society of Wireless enthusiasts 
in Great Britain. 

I have always been an advocate for giving non- 
professional workers all possible facilities to improve 
their knowledge in any hobby, such as wireless, in 
which they take a personal interest. For one 
reason alone, it may bring out latent inventive 
genius. 

Hobbies have a great educational value. They 
are incentives to the onlookers, only mildly inter- 
ested in them, to emulate their more energetic 
schoolfellows and friends and get as good as they 
can, and it gradually and automatically dissem- 
inates much useful scientific knowledge in the school 
and home without effort on anyone’s part. This 
has been the case in engineering as evidenced by 
the motor car. In these days when it is becoming 
increasingly evident that Electricity is matter and 
the foundation of the Universe, it is more than ever 
beneficial that any hobby which spreads this know- 
ledge will be of benefit to mankind, and no one can 
deny that modern wireless is in itself a wonderful 
example of the application of some of the most 
recently discovered laws of Nature, to the rapid 
spread of intelligence throughout the civilised 
world. 

My association with this Society has also given 
me the impression that most of its members use 
their brains and energy in improving the mechanical 
and electrical details of the apparatus, with the 
hope of reaching perfection, or of inventing some 
new method of transmission or reception which 
may mark an epoch in this rapidly advancing Art. 
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They apply the known laws of current and static 
electricity in their work. The result of this work 
is, in many cases, of great value, and will, I trust, 
bring reward to the inventors. Their success is 
evidenced by the recent transatlantic tests. May 
I personally congratulate the successful competitors 
on their work ? 

My own work during the last two years has been 
of a different nature, and I have often wished that 
I had more time to spare from it, to do & part in 
experimenting with the interesting electrical details 
of the modern W/T apparatus, now in general use. 

Its sympathetic response to minute energy, 
properly applied; its obstinacy to large energy 
unsympathetically or improperly applied; its 
elusive tricks and vagaries at certain times (but 
which are only following nature's laws), give it a 
fascination that appeals to one's imagination, and 
makes it difficult to tear one's self away from it. 

But there is another side of the question, and 
one, I think, not less interesting, which more nearly 
concerns the fundamental laws underlying these 
wonderful but sometimes puzzling phenomena. It 
is on this side of the question I propose to touch on 
lightly this evening, hoping that some of you may 
find the time and inclination to assist in unravelling 
some of these puzzles, and so help to frame basic 
laws for Radio communication over long as well as 
short distances, as true as those applied to daily 
use for commercial electricity. 

I think it is as difficult à problem as any in 
physical science, in that no human nerves are 
directly affected by it at any but the very shortest 
distance. We have the eye for light, the ear for 
sound, the body for heat, the tongue for taste, and 
even for D.C. electricity iron filings go far towards 
showing us what we want for study of a magnetic 
field. All these are useless by themselves for Radio 
frequencies, and its fields and its effects at great 
distances must. be determined solely by indirect 
means, and till recently by apparatus possessing 
inertia in all its parts. 

Research is therefore essential, and this is one 
of the functions of the Radio Research Board, and 
I therefore propose, as Chairman of the Board and 
with their full approval, to deal with some of the 
problems we are now investigating. 

A few words as to the formation of this Board 
and its functions are I think desirable before going 
into details of its work. 

It was formed about two years ago, after careful 
discussion between the Government Departments 
which use W.T. and the Department of Scientific 
and Industrial Research, and the terms of reference 
to us include “ directions to provide for interchange 
of information between various Government Depart- 
ments, and their technical Establishments on the 
work they undertake and the results obtained, so as 
to prevent any unnecessary duplication of work.” 
“ To arrange for communication to outside bodies 
interested in W.T. such information as is not 
detrimental to the publie Services," and, " in case 
of researches not otherwise provided for, to make 
the necessary arrangements to meet the require- 
ments of the Government and others.” 

The various items of work anticipated were 
classed under 10 different headings, of which 5 
were considered to be primarily the work of the 
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Board. These did not include what may bnefiy 
be termed the work for Operators, the design or 
development of apparatus required for the different 
services, the testing and inspection of gear, or any 
manufacturing details. These items are dealt 
with by the various Services and by the usere and 
makers of the apparatus. 

The items falling to the Board include '' Investi- 
gations in pure Science for extending human 
knowledge " even without any definite application. 
I would remark that we are not doing anything 
in this category, but that our investigations in pure 
science are all being conducted with a very definite 
object in view, and are included in the items for us. 
Other items are: Quantitative measurements and 
Standards for Radio, as well as Audible, frequencies, 
measurement of Radiation, Properties of the 
materials used in W.T. work, data for technical 
design, and particularly *‘ Investigations requiring the 
collation and analysis of the results of transmission 
and reception at a number of different Stations.” 

Recently has been added “the present situation 
and the possibilities of Radio Telephony, in con- 
nection with its development and use throughout 
the Empire." As regards this, a Committee or the 
Board is now collecting, from all possible sources, 
information as to its present state and the troubles 
it introduces at other Stations, and they are much 
indebted to the Wireless commercial companies ior 
the help they are giving them in this investigation. 

We interpret our duty in a broad sense and 
consider soine of the problems perhaps not exactiv 
as they were originally classified. 

The names of the Board, and ofthe sub-committees 
it formed, have been published. As several changes 
have been made on the Board recently, I give its 
present formation, which is as follows :— 
Chairman: Admiral of the Fleet, Sir H. R. 

Jackson, G.C.B., F.R.S. 

Captain J. S. C. Salmond, R.N., Representing the 
Admiralty. 

Lieut.-Colonel A. G. T. Cusins, 
Representing the War Office. 

Wing Commander J. B. Bowen, O.B.E., R. A.F., 
Representing the Air Ministry. 

Mr. E. H. Shaughnessy, O.B.E., 
the General Post Office. 

Sir Joseph E. Petavel, K.B.E., Director National 
Physical. Laboratory. 

Professor Sir Ernest 
Cambridge University. 

Professor G. W. Howe, D.Sc., Glasgow University. 

Technical Officer: Mr. O. F. Brown, B.Sc. 
Secretary: Mr. L. G. Bromley. Department of 
Scientific and Industrial Research. ; 

The Board held its first meeting on Feb. 19th, 
1920, and has held 24 meetings. 

It was seen that a large amount of sifting the 
mass of information that had been published was 
first required, and would require help from Sub. 
Committees, and classification and organisation for 
future research, and the Sub-Committees were 
classified broadly under the headings of — 

" Radiation, and its measurement, Standards, 

and Propagation of waves." 

‘“ Atmospheries,"' in the broadest sense of the term, 

* Directional Work." 

“ Valves and their circuits." 


C.M.G., R.E.. 


Representing 


Rutherford, F.R.S., 
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Service on the Board and the Sub-Committees 
is entirely voluntary, and I think the wireless 
community in general owe these busy men their 
thanks for the valuable thought and time they 
give to the ditticult problems they have to deal with. 

It may be noticed that the Board has two distinct 
functions, one relating to the work of co-ordination 
between the Government Departments, and which 
is not of interest to you in any technical sense, 
and the other that of fundamental research in which 
I hope you are all more or less interested. 


The work of the valve Sub-Committee has been 
solely with the fundamental physics of the valve 
up to the present, and several grants have been 
given to well-known men for their researches, as 
these may be of great importance in improving its 
efficiency for wireless work. 5 

The Universities and Principal Technical Colleges 
were asked if they were willing and able to co- 
operate in our work, and a very satisfactory 
response was received, and we are getting valuable 
help from them, especially in D.F. work. We are 
also helping them with apparatus, which we 
obtained from the Disposals Board. Individual 
research workers carrying out special laboratory 
researches for the Board are on our recommendation 
given money grants. 

We have got in touch with the French, through 
General Ferrié, and also with several of the leading 
experts in the U.S.A. and with our Dominions, 
India, and Egypt, and are organising systematic 
work in connection with Atmospherics with some 
of them. 

Before dealing with results, I should like to say 
that it would not be fair to the individual Observers 
for me to anticipate in detail the analysis of the 
results obtained by them, as they will be published 
under their names when completed, after approval 
by the Board. I shall therefore, dwell more on the 
difliculties of the problems than on the elucidation 
of the results up-to-date. 

Quantitative measurements, including accurate 
deterinination of wavelength and H.F. Standards, 
naturally are being dealt with by the N.P. Lab., 
and good progress is being made in this work: 
and its close association with the Board is invaluable. 

Some prelitninary work has already been pub- 
lished in the Annual Report of the N.P.L. 

The most important practical problem that we 
have taken in hand is the systematic investigation 
of the cause of errors in Direction Finding work ; 
using Frame aerials, at present, as the receiving 
units. 

The great value of D.F. in the navigation of Air- 
craft is too well known to all of you for it to be 
necessary for me to dwell upon it. It has been 
and will be of great use for navigating vessels at 
sea, and for finding the direction of other vessels. 
It is of great importance to the Army in War for 
locating other stations, and of commercial value in 
reducing interference from other stations not near 
the line of bearing of the communicating station. 

In spite of the value it has been in the War, 
it has to be admitted that it is not reliable at all 
times and places, as errors, at times amounting to 
say fortv degrees. are sometimes experienced, and 
these errors are generally greater near sunset and 


sunrise and at night, than when it is daylight at 
both the sending and receiving stations. 

Many careful observations as to the magnitude 
of the errors have been made by single observers 
from time to time, and errors due solely to the 
site of the receiving frame have been discovered. 
On board ship the error is of a quadrantal type 
similar, though smaller than that of the ship's 
Compass due to soft iron. 

Thus the locality of the receiver may be one cause 
of error. The variable and sometimes large errors 
at night have been attributed almost entirely to the 
waves being deflected by & non-uniform Heaviside 
layer, and this may be taken as another cause. 

Instrumental and observer's errors certainly 
cannot be ruled out as negligible. 

For accurate work strong clear signals in the 
telephones are essential, so considerable amplifica- 
tion is necessary compared with an ordinary 
receiving aerial, the frame aerial of ordinary 
workable dimensions picks up much less energy in 
comparison, as the following example shows :— 

Ratio of distances at which Signals of equal 
intensities should be received on a plain earthed 
Aerial and on a Rectangular Frame Aerial of the 
same vertical height and Resistance, both systems 
being tuned to the wave — 


Frame = 6-28 NL 
Aerial À 


where N = the number of turns in the winding 
of the frame, 


L = Width of the frame, and is the 
Wavelength. 


Example : 

If the Frame and the Aerial are each 6 feet high, 
and the width of the Frame is also 6 feet, and 50 
turns are used in its winding, and the wavelength 
is 6000 feet (1830 metres), the ratio 

Frame 314 

Aerial ^ 1000 
That is, the receiving distance of the Frame is about 
one third that of the Aerial. 

Our stations are, generally speaking, using & 7 
valve amplifier of which the first two H.F. valves 
are transformer coupled. 

In order to differentiate between all sources of 
error, we considered it necessary, first to take 
observations over & considerable time, at several 
different and well separated receiving stations, in 
different geo-physical surroundings ; second, that 
the same transmitting stations be observed both in 
light and darkness by the same observers at each ; 
and third, that instrumental and site errors be 
carefully looked for and if found be allowed for. 
The Universities and Technical colleges are helping 
in this, and for the past year we havehad 12 stations 
in the British Isles carrying out the necessary 
observations daily except on Sundays. We also 
have stations at Slough and N.P.L. for special 
observations and test of D.F. gear, etc. 

Our observations up to the present have been on 
the well known spark stations, and we have many 
thousands of observations obtained from them 
simultaneously by 8 to 12 stations, now under 
analysis: we are arranging to continue this work 
with C.W. stations, having prepared a special 
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screened heterodyne, by which errors due to radia- 
tion from the usual type will be eliminated. 

I will first run through the errors at or near the 
receiving station, which possibly may be eliminated 
or allowed for. 

(a) Instrumental. These may be inherent in any 
mechanical or electrical apparatus, such as faulty 
orientation of scale, bad connections, etc. 

(b) Reaction from the amplifier in the proximity 
of the frame. This may vary with the wavelength 
and direction of the observed station. Trials with 
the amplifier in different positions as regards the 
frame may help to discover this, possibly the best 
solution is for the amplifier to be mounted on the 
revolving frame and turn with it. Efficient 
screening is another cure. 

(c) Conductors near the frame may have strong 
inductive effects on the observed direction of the 
wave. Iron girders in buildings, railway lines, trees, 
metallic ores, telegraph wires, Aerials, etc., must 
be kept as far away as possible. Their effects may 
change with the wavelength and orientation of the 
frame. The error from this cause may reach 20°. 

Errors are also sometimes found to be due to the 
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We have some striking and some puzzling results, 
but before dealing further with them I think I had 
better touch briefly on the effect produced on a coil 
aerial by a high frequency radiation emitted by a 
distant transmitting station, for possibly some of 
you have not yet given much thought to the matter, 
and it, I hope, will lead up easily to some resulte I 
have obtained recently with a coil on two 
axes. 

An electromagnetic wave in space has both an 
electric and a magnetic field intensity, these are at 
right angles to each other and to the Direction of 
propagation of the wave. Either field can be used 
to describe the effects. I shall deal in my remarks 
with the Electric field intensity, and designate its 
direction by the term “ Lines of Electric force in 
the wave." If these lines are perpendicular to 
conductors as it passes over them it generates no 
current in the conductors, if the lines are along the 
conductors or at any other angle than 90, they will 
induce a current in them. 

I have not depicted the lines of E. force in 
Fig. 1. They are all supposed to lie in the plane ot 
the paper, and at right angles to the arrows, which 


— — 


Fig 1. 


contour of the land round the frame, and possibly 
to the state of its surface, ?.e., wet, dry or cultivated, 
and the nature of the surface soil may have some 
etfect, these effects would vary with the orientation 
of the frame.  Itis not easy to differentiate between 
these causes of error, whose results may be cumu- 
lative or partly cancel each other, and each station 
has to be judged on its performances. Calibration 
in some cases is useful, especially on board ship, 
where large quadrantal errors are the rule. 
Observer's errors, however, should be small and 
not exceed a few degrees. Site errors up to 20 
degrees have been recorded: a tree at 10 yards 
has shown an effect of 5 degrees; radiation errors 
of 10 degrees may be looked on as not uncommon, 
till corrected; thus a cumulative error of, sav, 
30 degrees on some stations may be inherent in the 
receiving Station when first set up: until these are 
corrected, accurate D.F. work is out of the question. 
Even then we have the other cause I have mentioned 
viz. : the deflections which are attributed to the 
wave being reflected from the so-called Heaviside 
layer. 

Certainly our observations confirm some such 
&ction, and possibly an additional one, for errors 
at short distances, hardly possible to be caused by 
such a reflection are not uncommon. 


* 


indicate the direction of “ propagation of the wave ` 
or to speak simply, I call it the “ PATH.” 

Take first the simplest case, shown in Figure 1. 
This simple case is & wave with a Horizontal path 
(L to R), moving over the surface of the sea with 
its lines of E force vertical. It passes over a coil 
mounted on & vertical axis, supposed to be joined 
up to a suitable amplifier with telephonic reception. 
l, also, in all my examples, assume that what is 
termed its capacity effect to earth is balanced bv a 
condenser, so that true minimum effects should be 
obtained. 

On passing the left hand top coil, at right angles 
to its path, there will be no response in the telephone, 
because the' E.M.F. produced in the two vertical 
windings is equal and opposite. Thus they cancel. 
No E.M.F. is induced in the two hor. windings as 
they are at right angles to the lines of E. Force. 
Thus there should be no response. 

But, if the plane of the coil is in line with the 
path of the wave, as in the middle fig.. response 
should be obtained. This is due to a phase difference 
produced in the two vertical windings, one of 
which is nearer to the transmitting station than 
the other. The two hor. windings are still unaffected. 
This phase difference is caused by, and is propor- 
tional to, the time occupied by the wave front 
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reaching the more remote winding after it has 
passed the nearer one. 

In this position the response should be at its 
loudest. If the coil is now rotated on its vertical 
axis the time interval and phase diff. become 
smaller varying as the cosine of the angle.; thus 
at 90 degrees where the value of Cos. 90 is NIL, the 
time difference and phase difference also vanish 
and no response is obtained, as I mentioned before. 

It is interesting to see what the phase difference 
may amount to in practical working. Using a six 
foot square coil and a 6,000 ft. wave with the plane 
of the coil at 89 degrees to the path of the wave, 
that is very near to the position of no response, it 
can be calculated that the distance the front of 
the wave will have to travel between the near and 
far winding is 1] inches. The time for this at the 
velocity of light is about one ten-thousand- 
millionth part of a second, and the phase difference 
is 214 seconds of arc. These dimensions seem almost 
negligible but the amplifier deals with them very 
etliciently, and with a good coil will indicate the 
difference between 89 and 90 degrees clearly, as 
in the 90 degrees position the response should be 
zero. 


Fig. 2. 


Figures 2 to 4 show the path of a wave at 
other angles such as a vertical path from a lightning 
flash overhead, and an inclined one which may 
come from an aeroplane at elevation or from a 
wave reflected from the so-called Heaviside layer 
of the upper atmosphere. A wave travelling 
horizontally with its lines of force bent backwards 
at the foot, would have the same effect on the coil 
as regards response, and we could not tell which of 
the effects was present. 

Positions of '' response " and of “‘ no response ” 
are noted for each case. No response does not 
necessarily infer that it is due to the plane of the 
coil being perpendicular to the lines of E. force of 
a single wave, as it may be due to the resultant 
of two or even more waves from the same or from 


different sources, with their lines of force vertical, 
provided that. they are of the same wavelength and, 
as regards their effect on the winding, in the same 
phase. 

I will revert for à moment to the third example 


Fig. 3. 


of Figure 1, which shows the coil with its plane 
lving horizontal and its axis in line with the path 
of a wave. No response should be got in this 
position. In the left hand figure with the coil 
upright there is also no response. Consideration of 
these two positions shows that they are equivalent 
to the coil having been turned on an axis at right 
angles to that shown in the figures, and Figures 
9 and 6 show the effect of rotating it on this new 
axis instead of the old one. 

I have shown the lines of E force in these figures 
as dotted lines, and Fig. 5 shows a plan and section 
of the coil on this axis. Consideration will show 
clearly that the coil can be rotated on this axis 
to any angle with no change in the response. I hope 
my previous explanation will have been enough so 
that I need not repeat the reasons. 

I must, however, add a correction to the state- 
ment that no response will be obtained in any of 
the positions shown in the top line. If the coil were 
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vertical. Frame on horizontal axis. 
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Results obtained when frame is rotated on an azis not vertical. Lines of E force (Roin dotted) 
No response at any angle, ihe frame axis being at right angles to 


the path of the wave and to its lines of E force. 


a single wire this would be true, but with a wide 
coil or frame to hold many windings, the width 
of the winding must be also taken into account, and 
in intermediate positions may cause a phase 
difference in that width or pitch sufficient to cause 
a slight reponse in the Tel. 

The left of Fig. 6 shows the coil as before, 
but in & wave whose lines of force though still 
at right angles to the path of the wave, are 
tilted sideways. Response is now obtained unless 
the plane of the coil lies in the lines of force. In 
the right figure I have shown the axis of the coil 
also tilted to an angle so that it is at right angles 
to the lines of force, and it can be seen that on this 
new axis the coil can be rotated to any angle 
without any marked change in the response. 

It will thus, in a plane single wave, give us the 
angle of its tilt, if there is any. 

To do this, however, it must be capable of 
rotation on two axes, or preferably suspended on a 
universal joint. 

We can now summarise as follows :— 

]. A coil on a single axis will indicate the path 
of a wave, or resultant path of waves of same 
length and phase on the windings, by giving 
max. response when its plane lies in its path 
and min. response when at right angles to it. 
That is all it will show on any single axis. 

2. It will not indicate the difference between a 
wave with its lines of E. force lagging behind 
at its foot, and one with perpendicular lines 
to its path but tilted to an angle sideways. 

3. That there is one axis on which no response 
will be obtained at any angle and that this is 
the one at right angles to the lines of E force, 


FRAME ON HORIZONTAL AXIS 


As in Fig. 


and this one may be able to indicate the tilt 
of the lines of force, if any, provided there is 
no other wave causing this observed path to 
be really only the resultant path of two or 
more waves. 

Thus, it does not take us far, alone, in elucidat- 
ing the path and form of wave fronts. It at least 
requires to be worked in conjunction with an aerial 
to ensure getting the sense of direction. 

I know of little that has been published as to 
any proof from practical observations that waves 
are inclined to the vertical, or tilted or bent back- 
wards in cases. The conjecture is mostly based on 
deduction from the effects on ordi aerials, 
depending on the strength of the signals in light 
and darkness, and on errors in bearings of stations. 
At first sight, it looks as if a coil so mounted as to 
be capable of rotation on two axes might give us 
more definite proof of the effects, and I have been 
experimenting in this direction, in anticipation of 
carrying out such tests on a more systematic basis 
than I can do by the Sub. Com. on D.F. work. 

Some of my crude results, however, may be of 
interest to you. My coil is 3'-7" square, 56 turns, 
9” wide, so arranged as to cover wavelengths of 
600 to 16,000 metres, with suitable condensers. It 
is hung on a horizontal axis in a bracket which can 
be rotated on a vertical axis, and is about 8 ft. 
from the amplifier. Reaction effecte are very 
small. No reaction coil is fitted; heterodyne 
for C.W. 

My procedure has been. When a Station is being 
observed, the condenser is tuned to resonance, and 
the coil then turned on its vertical axis till silence 
a minimum response is obtained in the 


or 
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NO RESPONSE AT ANY ANGLE (AS IN FIG.) 


5, but lines of E force tilted sideways. 
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telephones. If the lines of electric force of the wave 
are not bent backwards or forwards or tilted 
sideways the plane of the coil is now facing the 
path of the wave and the horizontal axis is perpen- 
dicular to lines of E. force and the pointer of the 
instrument indicates their path. The coil is then 
moved to and fro on its vertical axis to measure 
the angle before the sound in the telephones 
increases. I term the sum of the two readings, 
which should be equal, the “ Minimum Angle," 
and it is found that this varies exceedingly, say 
from one to thirty degrees, and even more. 3 degrees 
or less is a sharp min. 10 or more a flat one. 
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Fig. 7. Effect of Elevation and Depression on 


observations with Frame Aerial. 


When these are satisfactorily noted with the 
plane of the coil vertical, the coil is elevated and 
depressed on this bearing and the observation 
repeated in each position. I generally used about 
20 degrees of E. and D. at first. At night I 
generally again checked the same observation with 
the coil verticai. The coil can then be reversed 
180 degrees and the results repeated, and variations 
of the procedure carried out as desired. 

I have obtained the following results and con- 
clusions. 

Depressing the coil more than about 5? towards 
the transmitting station. has without exception 
increased the angle of minimum, 1.e., depressing 
the coil flattens the min. angle, often this is accom- 
panied by a slight increase in the sound in the 
telephones at the actual minimum. 

Elevating the coil sometimes increases but, at 
night, more often decreases the min. and enables 
a more accurate determination of the bearing to be 
made than with the coil vertical. In fact in a few 
cases, I have not been able to get any min. without 
elevating the coil considerably. Depressing and 
elevating the plane of the coil, sometimes alters the 
observed bearing of the station, and this is much 
more common at night than by day. At first I 
attributed this to errors due to radiation from the 
amplifier, but if this were the sole cause, they should 
be consistent for each station observed. This I 
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soon found not to be the case, as for any station 
they may be plus or minus and vary from NIL to 
as much as 10 degrees for 20 degrees of change of 
elevation at night; daylight changes are usually 
very small. 

Figure 7 shows Paris reception in daytime and 
at night. 

The effects of changing the elevation of the frame 
are always small with Paris. 

The graphs in the top line indicate the elevation 
and depression of the frame. Those in the lower 
line indicate the error observed in the bearing from 
the true great circle bearing of the transmitting 
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station. The dotted lines indicate the angle of 
minimum. 

In this slide the scale of degrees is the same for 
both graphs. Remarks are inserted in the lower 
part of the figure. 

Take the left one, daylight. It will be noticed 
that a change of elev. of 40 degrees (from 20 plus 
to 20 minus), only affected the observed bearing 
about 3 degrees; that the best min. was when 
the frame was elevated 10 degrees; this is shown 
by the dotted lines; it was very sharp; then 
depressing the frame greatly increased the min. 

The same general effects are to be seen in the 
obs. at night, but are greater, and there was an 
error of about 10 deg. average in the bearing 
The effect of sharp tuning on the min. can also 
be seen, decreasing it from about 5 to 1 degrees. 

I deduce from these observations that in the 
daylight the wave was normal with its lines of E 
force vertical, and in the dark that these lines were 
tilted sideways slightly, and were also deflected 
from the true bearing by about 10 degrees. 
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Nauen, by day (Figure 8) we have somewhat 
the same as Paris, viz., an appreciable change in 
the min. and a small change of bearing with change 
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of elev. The sume remarks apply as in the case 
of Paris. 

Figures 9 and 10. Scale error double that of 
Elevation. 


Chelmsford (Figure 9) gives a different result. 
A change of elev. of 40 degrees had no effect on the 
bearing, but a large effect on the min., it being 
sharpest at 20 elevation. 

I deduce from this that the lines of E force were 
not tilted sideways, but that they may have been 
bent backwards at the foot, by passing over East 
London, or else the wave was reflected from the 
Heaviside layer down at an angle of about 20 
degrees. 

Figures 10 and 11 show Poldhu. 

The first one was a test of reversing the frame 
180 deg., it showed no change. ‘The bearing error 
being 2 deg. minus. 

The second one showed a slight change on re- 
versal, about 1 deg. and a change in the observed 
bearing of 10 deg. for a change of elev. of 40 deg. 
A slight tilting sideways of the lines of E force 
would cause this. The min. was flat and but little 
changed by elev., the bearing was correct with the 
plane of the coil vertical. 

To deal with these results, if the min. angle 
increases with a displacement of the coil from the 
vertical, it indicates that the lines of E force are 
vertical, and that the displacement causes a phase 
difference in the horizontal windings due their 
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pitch or breadth of the coil, minute but distinguish- 
able, which may spoil the true min. If the min. 
is decreased with elevation it indicates that the 
path of the wave is inclined downwards from the 
horizontal or that the lines of E force are inclined 
to the vertical and bent backwards. 

If the bearing changes with elevation it indicates 
that the lines of E force may be tilted sideways, or 
that two different waves of different phase are 
being observed. 

This simple coil on two axes will not differentiate 
between these. 

There are some more illustrations of Poldhu 
observations, shown in Figure 1l, in which the 


, effects are much intensified. Scale of bearing and 


elevation are equal. The first one, on the left, shows 
& case in which, after a few good observations had 
been taken, with an observation error of 12 in 
bearing, the minimum flattened suddenly and 
observations became difficult. A spacing wave 
was audible in the telephones; after about 5 
minutes of this, the signals again became steadv, 
though weaker, the bearing was now correct. Re- 
tuning the condenser improved the strength of 
the signals, but the bearing changed a few degrees. 

The figure on the right, taken when no inter- 
ference was audible, shows the Maximum effect 
that I have measured of change of bearing due to 
change of elevation. It reaches 40 degrees or I 
deg. for every 1 degree of elev. The mean bearing 
was 10 degrees minus in error, the Minimum was 
flat. The result can possibly be attributed to the 
lines of E force in the wave being tilted sideways 
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an angle of 45 degrees, and it is difficult to assign 
any other cause. The tilt or twist would be anti- 
clockwise from Poldhu. It may he noticed in the 
other figure that the tilt would be in the opposite 
sense, or clockwise. 

Fig. 12 shows an example in which I used very 
large angles of elevation and depression, about 65 
degrees (the max. I could get both ways). I got 
good observation before interference set in. In 
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change of elev. of 130 deg. only caused a change 
of 7 degrees in the bearing, clockwise. 

The results from Poldhu are more inconsistent 
than from any other station that I have 
observed. 

I will mention other cases, not Poldhu. No 
figure is required. Three stations on about 4,000 
metre wave were heard together, two of them, 
Nantes was one, could be cut out in turn near their 
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this case 130 degrees of change of elevation only 
brought about 30 degrees change in bearing, clock- 
wise. The best minimum was with 20 degrees of 
elevation. 

These results might be caused by the lines of E 
force in the foot of the wave lagging or the wave 
being reflected downwards, accompanied by a slight 
tilting of the lines. 

Interference at an angle of 60 degrees then set in, 
and apparently it caused a large change in the 
observed bearing. 

When it stopped the observations would have 
been repeated, but the signals stopped shortly after. 

I left everything as it was, and repeated them on 
the following morning, when it was found that a 


true bearing. but no effect whatever was produced 
on the signals of the third one by rotating the frame 
to any angle. It is difficult to account for this, 
unless the lines of E force were tilted about 90 
degrees, which seems improbable. 

Two Stations 180 degrees apart, Sofia and 
Leafield, on three different occasions both heard 
weakly on one min. with the coil hanging verti- 
cally. On elev. 20 deg. towards one, Sofia, it 
was cut out completely, on elev. 20 degrees towards 
the other, Leafield, that was in turn cut out, so 
that either could be read at will without inter- 
ference by the other. Thus a practical use for 
such a coil was evident. 

20 deg. is a common angle for best min. and is 
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worth investigation. Why should it be best for 
2 stations at very different distances ? 

Repeated observations day and night of the Air 
Ministry signals, only lẹ miles from my house, 
show invariably that the best min. is obtained with 
considerable elevation 15 to 30°. It ie very sharp 
indeed with elevation, and rather flat with the 
coil vertical. This can hardly be attributed to 
reflection from the Heaviside layer and I consider 
it may be due to the foot of the wave being bent back 
as it passes over the buildings between us. Possibly 
if these experiments were repeated far from a 
city, different results might be obtained and I 
hope we shall be able to do this shortly. 

I think that these experiments go far to show 
that these waves are at times reflected downwards, 
bent backwards and also tilted sideways, as it is 
difficult to account for the results on any other 
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stations for our observers; but we have records 
from other departments, of practical trials at sea, 
which are under analysis with those of longer 
waves. They, at any rate, indicate that D.F. 
work is of practical utility, and the percentage of 
errors over one degree in daylight at sea is small 
compared with what you might expect after my 
tale of errors of what may be present. 

I fear I have dwelt too long on this subject, but 
its connection with the form of the wave is so 
closely connected with the measurement of Radia- 
tion from aerials at different distances that it 
leads one naturally to that problem. 

The problem of calculating the electric field 
intensity at any place on, or near, the Earth's 
surface, caused by the radistion of E. Magnetic 
waves from a distant aerial, has been the arm oí 
those interested in mathematical physics and 
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theory, and they therefore confirm the general 
&ccepted theory on this problem. 


We have amongst other experiments carried out 
trials with a frame aerial in a long metallic tube, to 
ascertain if direction could be improved bv this 
means. At present it does not appear as if any 
advantage can be gained in this respect, but the 
trials are not yet finished, nor are they advanced 
sufficiently for publication. 

Comparative trials with different systems of 
direction finding are also in progress, and the effect 
of raising the frame to varying heights above the 
ground are arranged for shortly. 

We are rather handicapped for short wave 
trials, there being but few powerful transmitting 
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wireless telegraphy since the first inception of 
practical long distance W.T. Apart from its great 
scientific interest, it is essential that the Wireless 
Engineer should have some reliable data of this 
kind in order to design his station for any special 
purpose. 

Up to the present the formula originated by 
Poincaré, and then tested and developed prac- 
tically by Austin, Cohen and others, has been his 
data. It is probably well known to all of you, but 
I will show it on the screen to remind you of ita 


formation. It is known as the Austin-Cohen 
formula :-— 

I, varies as L H, B, 

d D À e” 


798 


PRESIDENTIAL ADDRESS 


assuming the sea to be a Plane conducting Earth 
and the Atmosphere ideal. 


Where I, = Current in foot of Transmitting Aerial 


I, — Receiving Aerial. 
H, — Height of Transmitting Aerial. 
H, = a Receiving Aerial. 
D = Distance between them. 

A = Wavelength. 


Various values assigned to the Index of € are— 
Austin-Cohen .. 20-0015 D/A! 
Fuller.. .. 0-0045 DJA'* 


It has been subjected to many practical tests 
and also to criticism. Carefully organised trials 
over long and short distances have shown that it 
is fairly accurate at moderate distances over sea, 
and though its general formation seems to agree 
with the curves obtained under other conditions, 
it cannot be said that it covers the field, to which 
we now want to apply such a formula, with sufh- 
cient closeness to allow accurate forecasts to be 
made of the electric field intensities which will be 
produced by any aerial and power input. 

Changing the value of the exponential has 
hitherto been resorted to in order to reconcile 
theory with practice. 

It may be that the recording apparatus may 
&ccount for some of the divergencies recorded, as 
for example the use of the shunted telephone 
system, which, electrically, is open to criticism, 
and combined with different human ears is not a 
combination which can be classed as an instrument 
of precision. 

Direct measurements of the heating effect of 
the current in the aerial indicated by its thermal 
effect is not applicable to long distance work or 
weak fields, though the results obtained at moderate 
distances have been accepted as reliable, and we 
must therefore have recourse to some substitution 
method, in which the strength of an amplified 
signal is compared wth that of one produced 
locally whose ‘electric field intensity " can be 
calculated ; the strength is such that equality of 
the galvonometer readings is approximately ob- 
tained, and so the field produced by the distant 
signal is deduced. 

We are developing a system of this type at the 
N.P.L. and hope it may be proved to be reliable 
as a standard. The problem will, in this event, be 
much simplified. By using identical instruments 
at many different stations, simultaneous readings 
being taken, we should have much more data to 
work upon, than is possible with only a few isolated 
experiments at a single station. We intend to 
begin with these observations at our well separated 
directional stations, at which not only the distance 
but also the direction of the transmitting station 
will vary. 

I have little doubt that at first we shall get some 
discordant and puzzling results, and it may be 
found that some of these are mainly due to the 
same causes that give us discordant results with 
our D.F. stations. 

The reflection, the lagging and the tilting of a 
wave from the vertical, may well apply to vertical 
aerials as to frame aerials. In countries such as 
this, dotted over with fairly powerful transmitting 


stations, with a large margin of wavelengths, 
interference must at times be present, and this 
will vary at different separated stations, which may 
be trying to measure the electric field intensity at 
any moment, in spite of good tuning, rejector 
circuits, etc. This interference may not be audible 
to the operator with a telephone, but it may affect 
the galvanometer readings. 

^ The environment of the station is sure to have 
some effect, but this it is hoped can be eliminated 
or allowed for. 

However, if we get a satisfactory standard 
instrument for measuring radiation at a distance 
it will be a great step towards the fulfilment of an 
ideal; and we may then hope for an international 
agreement to have a few days Wireless Holiday 
for the general operators, whilst the scientists 
take their place with standard instruments at many 
well separated stations over the world's surface 
and measure the intensity of the electric fields 
produced by a few selected stations transmitting 
in turn with measured input to their aerials, on 
various wavelengths. This may be an ideal, and 
we are not ready for it yet. Let us hope we soon 
may be. 

Hitherto our work has been carried out with no 
transmitting station under our own control, and 
we are now feeling the want of this in order to 
carry out programmes with short waves,quick change 
from spark to C.W., and various types of Aerials. 

It is certainly necessary to investigate the etfect 
of the form of aerial on the form of the wave, to 
ascertain if any of the errors at D.F. stations can 
be attributed to the shape of the transmitting 
aerial, such as plain, vertical or horizontal, um- 
brella type or inverted L type, etc. 


It is also necessary to investigate further the 
question of buried earths and capacity earths, as 
the results may be of great importance in Military 
operations, when stations may have to change their 
sites almost daily. Questions regarding details of 
transmission &lso cannot at present be subjected 
to independent trials by the Board without such 
a station. 

The question of how best to obtain such a 
station, after much consideration by the Board, 
has been decided by arranging for transmission 
from the N.P.L. at Teddington, and possibly by 
arrangement for special programmes by our well 
known W.T. Cominercial Firms. 

The points I have been dealing with in connection 
with the forin and the energy of these E. Mag. 
Waves involve careful observation of the trans- 
mitted signal of known wavelength over a period 
which may be reckoned in minutes of our time, 
and yet they are not easy of solution. How much 
more difficult, therefore, is the problem of measuring 
not only the direction, but also the wavelength, 
intensity and even the duration of those momentary 
but worrying noises in the telephones we hear at 
unstated times which are attributed to electrical 
disturbances in our atmosphere, and are commonly 
known as X's, strays, or more generally as 
Atmospherics. 

Many observations have been taken and are now 
being taken of the number of X's audible in various 
places during day and night, and I will not dwell 
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on this, except to say we do not think that a 
record of the numbers will help us much towards 
& solution as to their elimination, which is, of 
course, our ultimate object. 

The Meteorological Office have been taking 
systematic records, with a central station at Alder- 
shot, where progress has been made regarding the 
general direction and seasonal variation and wave- 
length and persistency of the atmospherics. The 
results up to date are now being analysed and will 
I hope shortly be published. 

We have taken over this station and are equipping 
it with apparatus intended to analyse the character 
and duration of these electrical disturbances, as 
well as their place of origin, etc. 

We have two fine large coil aerials, wound for 
waves up to 20,000 metres, one of which revolves 
continuously by clockwork and records on a tape 
the reception of X's, near its own wavelength. 
The other frame is turned by hand at stated times 
for the same purpose, with aural reception. A 
large coil aerial with vert. aerial in connection to 
get sense of direction is also being erected, and a 
revolving search coil preferably at right angles to 
the clock-driven one will rotate continuously and 
record, as in the other clock-driven one. 

To study the character of these X’s we are 
developing the slow cathode ray tube as the most 
promising instrument for this purpose, but it has 
not passed the experimental stage. If satisfactory 
for single X's, it will eventually be adopted for 
automatic recording. 

With a standard system of observing, we could 
extend the number of stations and area over 
which we could observe simultaneously; it is 
hoped that other countries would co-operate in 
this with identical apparatus, we should then be 
able to find the origin of the X’s better than can be 
hoped for with isolated observers, with no organisa- 
tion. 
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Our object is to find out exactly what these 
X's are, as this knowledge will render the design 
of counteracting them or reducing their effect less 
difficult than it is at present. So little is really 
known of their character, that it is not surprising 
that so little comparatively has been done to 
counteract them. 

These three subjects—Radiation, Direction Find- 
ing and Atmospherics—in the way we are treating 
them, are closely allied and are a part of Nature's 
laws which have never been really seriouslv inves- 
tigated, their practical effect on our ordinary lives 
not having been noticed till the advent of W.T. 
It may be that even if we ascertain the cause of 
divergencies and interference from X’s, we may be 
no nearer their elimination, and have to fall back 
on forecasting like the Meteorologist ; an Art not 
very far advanced after all these years of Studv. 
Maybe we shal] have to work in close co-operation 
with that Office, as it is by no means settled definitely 
that weather has not some effect on the ionisation 
of the atmosphere. We may have to send out 
storm signals saying ‘“‘ Ionic clouds are present in 
such and such areas and D.F. work will be useless." 
That would be better than nothing, but let us 
hope we shall be able to do more than that. Patient 
research will, however, be necessary before we can 
do even this. 

I hope that I have at least convinced you of the 
necessity for thought and further investigation and 
research in these problems for determining the true 
shape of a wave in different cases, and then applving 
the results to practice. I hope that many others 
are already working in this field, and, if so, that 
my crude results may be of some assistance to 
them. To my pleasure I learn this evening that 
our past President, Major Erskine-Murray, has 
been experimenting on the same lines. 

I thank you for the attention you have given 
to my address. 
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Mr. F. Hope-Jones. 

The next item on the agenda is: — 

“That the Wireless Society of London form 

& special organisation or committee to deal with 

any technical matter of advanced nature from 

attiliated societies or clubs.” 

I think you will remember an invitation from 
our President-elect— Admiral Sir Henry Jackson—- 
in bis position as Chairman of the Wireless Research 
Board, that any points of scientific interest. or 
novelty should be submitted to that Board for 
discussion. I just remind you of that because it 
was & definite invitation presented to this Society, 
and it has an obvious bearing on the subject-matter 
of this item on the agenda. I should be glad if 
anyone who champions this proposal will speak 
to it. 


Societies 
764 of previous issue.) 


Mr. L. H. C. Crowther (Sheffield and District 
Wireless Society). 

Our Society sent this forward, and I should like 
to say a few words. We have now had three 
sessions of papers, and invariably some point 
crops up in the paper itself or in the discussion 
upon which one would like technical advice, and 
although some societies may have experta at their 
head, we are not in that fortunate position. When 
such points crop up in the local societies’ discussion 
we thought they might be forwarded to the parent 
society for their investigation and report. Perhaps 
the circular letter, which the Secretary has promised 
us, might include the answer to the point sent up. 
The text books available do not throw much light on 
the matters that come up in this way. Then, I 
think that the results of experimental transmission 
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and reception, and research work generally ou 
the part of amateurs, might be submitted to 
this body, and they could then consider whether 
the results were ot sufficient interest and importance 
to justify, say, a report being sent in, which could 
be inserted in this circular letter for the benefit 
of the whole of the members. I think, also, that 
advice might be given bv that body aa to lines for 
original research which might be carried out 
by the societies. I do not think I have anything 
further to say, and I thank the Chairman of the 
London Wireless Society for reminding us of our 
President's wish that any point of this nature should 
be submitted to the Research Board, and that 
will, no doubt, be made in future. 


Mr. A. W. Knight (Wireless and Experimental 
Association. ). 

May l ask whether this atter has arisen out of 
some work which the Experimental Wireless 
Association did, and which has suggested that a 
Board of Investigation be appointed which members 
might approach. ‘The one rather seems to clash 
with the other, because one is information sought 
and the other is informrtion given. I think that 
one of our other members might like to say a few 
words on that, and it seems to me that this iter 
rather clashes with the next one on the agenda, 
which is No. 7. 


Mr. P. Voigt (Wireless and Experimental Associa- 
tion). 

I thought the idea of our Club was a good one, 
viz., that if some Board of Invention was formed 
it might develop into a very useful body. The 
idea was that inventions or suggestions should be 
submitted to it by members of the local secieties, 
and if they thought there was anything in 
them, they would be examined by experts and 
criticised, and, if promising, then assistance might 
be given. We did not think of asking for informa- 
tion on technical matters, although that might be 
included aiterwards. The preliminary purpose 
was that if any invention turned up it could be 
rent to this Committee, and perhaps developed, if 
good, and not lost to the world generally, as might 
otherwise be the case. 


Mr. L. McMichael (Hon. Secretary Wireless 
Society of London). 

This item on the agenda was taken from the 
Sheffield Wireless Society, but we felt that the 
suggestion was really dealt with by the Radio- 
Research Board, as the Chairman has mentioned. 


Mer. C. F. Phillips (Wirelcss Society of London). 
With regard to the Radio- Research Board, may 
I ask whether any publication is entailed in com- 
munications sent to tho Board. Is publication 
automatically entailed, technical publication I 
rnean, which would prevent anyone from protecting 
by patent afterwards. 
The President. 
Publication is at the discretion of the Board, 
but we should not stop a patent. 
Mir. C. F. Phillips (Wireless Society of London). 
One may make a communication to the Research 
Board without “technically ” publishing one’s 
ideas. 


The President. 


Oh, yes. With regard to the item which is 


' being discussed, we have no machinery or organisa- 


tion at present for giving criticisms of inventions 
put forward in the manner suggested, but so far 
as I can judge by reading T'he Wireless World, 
the Editor of that journal does a great deal of that. 
l think the last few pages of The Wireless World 
are extremely interesting reading, and that seems 
to me almost to cover the point. With regard to 
our Radio-Research Board, I will tell you more 
about that this evening, but we do not go for 
inventions, and we do not go in for details of 
circuits or improvements in circuits or amplifiers 
and things of that kind. Ours is very much more 
fundamental research, which I will tell you about 
tliis evoning, but if anybody thinks he has got an 
original idea and will communicate with us we will 
advise him. We have already given opinions to 
many people on their ideas, seini-ofticially, and it 
goes no farther, but we cannot undertake to do 
it for the whole of Great Britain in small matters. 
If evervbody sent in every idea which he thought 
was uny good, I think we should be rather swamped, 
judging from what happened in the war at the 
Admiralty when we used to get about 2,000 a day. 
Therefore, we cannot run to that but there is no 
machinery in the Society to deal with this, and I 
do not know whether you wish us to consider it. 
All I can say is that we will see if anything can be 
arranged in the matter; that is the most I can do 
at present. 


Mr. P. Voigt (Wireless and Experimental Associa- 
tion). 

The idea of the club was that ideas could -be 
investigated by the proposed Board of the Wireless 
Society of London and passed on to the Radio- 
Research Board if thought worth it. 


The President. 
That it might go through the Wireless Society 
of London before the Radio Research Board ? 


Mr. P. Voigt. 
Yes. 


The President. 

As Chairman of the Radio-Research Board 
I should welcome that, but I do not think the 
Wireless Society of London has any arrangements 
for doing that at present, and so you had better 
communicate direct with the Radio-Research 
Board. 


Mr. E. H. Shaughnessy (General Post Office). 

That raises & very delicate point with regard to 
Patent Law for anybody having an invention 
and sending it on to the Board. I do not know how 
far that embodies publication and renders the 
possibility of taking out a patent subsequently very, 
very small indeed. 


The President. 
I should think so. 


Mr. E. H. Shaughnessy (General Post Office). 

Yes, I think so. I think the idea of submitting 
ideas to a Board of the Wireless Society of London 
is rather like submitting an invention to a patent. 
agent, to get advice. That is how it strikes me, and 
it seems to me an impracticable proposition. 
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Mr. P. Voigt (Wireless and iZxperimental Associa- 
tion). 
The idea was to take out a provisional patent 
first, and if you thought it was worth while going 
on with it, pass it on to the Central Body. 


Mr. L. F. Fogarty (Hon. 
Society of London). 

That would be all right as long as there were 
not too many of them. If there were, I am afraid 
that the number of investigators or examiners and 
their qualifications, scientific, technical and com- 
mercial, would have to be such as might involve 
the Society in an expenditure of many thousands 
of pounds per annum. 


Mr. J. Scott-Taggart 
London). 

Perhaps the best way would be to file a provisional 
specification and submit the idea to one or other 
of the different wireless companies, who would be 
only too pleased to consider any new ideas. 


The President. 

I think we shall not be able to do much to meet 
the wishes of the meeting in that respect, so I think 
we will pass on to the next item, which is * Any 
Other Suggestions ? ”’ 


Mr. F. Hope-Jones. 

With regard to this item, Mr. President, I think 
you have given me the most difficult job of the 
whole Conference, when you ask me to make 
comments regarding the number of suggestions we 
have been unable to put on the agenda. Quite 
frankly, some of these suggestions that are the 
residuum of the whole correspondence with the 
affiliated societies were not serious, and I do not 
think they were ever intended to be discussed at 
all this afternoon. Of course, it is a difficult thing 
to arrange a programme for a conference of this 
kind, and it seemed to me on the face of it almost 
impossible that every suggestion made from the 
north could be the subject. of discussion this after- 
noon. It is quite likely that there are some societies 
whose representatives here feel a little aggrieved 
that some subject that has been suggested by 
their secretary to our secretary here for discussion 
this afternoon has not been dealt with, and I would 
rather, with your permission, Mr. President, just 
ask anyone who feels there has been a serious 
omission in that respect if he would be good enough 

o raise the question now. 


Mr. A. J. Dixon (North Middlesex Wireless Club). 

Our society sent in a suggestion, that when 
matters pertaining to affiliated societies are to be 
discussed at the Wireless Society of London's 
committee meetings, opportunity should be given 
to a fully accredited member of the affiliated society 
to attend such Committee meeting, if he so desires. 
I consider that, when our clubs and societies are 
under discussion by the Committee of the London 
Society— matters which are vital to their well-being 
—an opportunity should be given to a properly 
accredited member of that atliliated society to be 
present and explain any points which may arise 
during the course of that meeting. 


Mr. F. Hope-Jones. 
I think it may help if I just answer that now. 


Treasurer, Wireless 


(Wireless Society of 
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Of course, it is simply this. The Committee of the 
London Society meets once a month, and sometimes 
more frequently, except in the summer months uf 
June, July and August. It is a very rare thing tor 
an item to appear on our agenda which senou-lv 
affects the well-being of any one of the affiliated 
societies or the body of them. I cannot rememter ar. 
oceasion when an item on our agenda seriou-lv 
affected the well-being of the affiliated societies. 
I think that is what the last speaker had in view 
when he suggested that at future meetings, when 
there was such an item, a representative of the 
affiliated society concerned should be present. 
I can only tell you that, as regards the societies 
as a whole, we look upon this Conference, at the 
end of January, as being the one opportunity cf 
getting into touch with you, and you expressing. 
by word of mouth, what your wishes are. Apar 
from that, we rely upon correspondence. 


Mr. A. J. Dixon (North Middlesex Wireless Clubi. 

I think you have rather missed the point. It is 
not a question of whether you are discussing ore 
particular society. The object is to get the athiliate 
societies and the parent society closer togethe: 
more often. If a point crops up we can, of course, 
discuss it by correspondence; but if we were there 
at your committee meetings, giving your cork- 
mittee the benefit or otherwise of our advice. on 
the spot, I think it would be very much tetter. 
The idea is to get into closer co-operation with the 
parent society, instead of having to wait a year 
before we can say anything. 


Mr. M. Child (Wireless Society of London). 

That difficulty would be got over if the secretary 
of the affiliated society, or some member oí it, 
were to write to a member of the comrnittee of the 
London Society, bringing any particular matter to 
his notice. I feel sure I am voicing the views oi 
the members of the London committee by saving 
that if any one of us received a letter from a member 
of one of the aftiliated societies, we should te oniy 
too pleased to discuss the matter with him at a 
suitable opportunity, and then to bring it forwarl 
before our own committee and assist them in the 
matter. Of course, there is the other alternative— 
of writing to the Secretary of the London Society. 
I think this meets the case. 


Mr. L. F. Fogarty (Wireless Society of London). 

We ought to take into consideration in this 
matter that there are some fifty provincial societies 
and I am afraid that if one member from each ot 
these attended the meetings of our London com- 
mittee they would form a rather large body of 
people, and discussion would be rather prolonged. 
Another thing is, that it would be rather imprac- 
ticable for the provincial societies in the North of 
England to attend. I do not think the objects 
suggested would really be fulfilled, because many 
of the societies could not send members. 


Mr. C. F. Phillips (Wireless Society of London}. 

Would not the proposer's object be met in this 
way ? In these rare cases that when an aitiliated 
society brings & matter forward for the considera- 
tion of the London committee, a member oí that 
society should be asked to attend the London 
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committee meeting to discuss the point. It would 
very rarely occur, and it would really meet the 
view of the proposer. ` 


The President, 
Is that what you would like ? 


Mr. A. J. Dixon (North Middlesex Wireless Club). 
The principle is the thing. 


Mr. F. Hope-Jones. 

I think we shall be agreeable to that, accepting 
that as a resolution proposed by Mr. Dixon, of the 
North Middlesex Society: ‘‘ That in the event of 
any matter affecting an affiliated society being on 
the agenda of a meeting of the Committee of the 
Wireless Society of London, a representative of 
that Society should be invited to attend." 

The Resolution was seconded and carried. 


Mr. F. Hope-Jones. 

I want to remind you that this Conference has to 
choose a day for the weekly transmission of 
the Marconi Company, from Chelmsford. We have 
heard the details, and it is for us to say what day 
would be most convenient. It is from 7 to 7.30, 
the last fifteen minutes being telephony. 


Mr. E. H. Shaughnessy (General Post Office). 
There are just one or two little things I would 
like to mention. In the first place, I am very much 
struck at this first Conference I have attended, at 
the unanimity of opinion and the serious: manner 
in which experimental work in wireless telegraphy, 
or, a8 I prefer to call it, radiotelegraphy, is pursued. 
| notice that there aro many clubs and societies 
affiliated with the Wireless Society of London, 
and there has been & proposal on the paper to make 
a British. Association of wireless societies. I 
think that idea should sink into our minds and 
ultimately develop. I would suggest, as a first 
means of doing that, that all the provincial bodies 
calling themselves clubs should call themselves 
societies instead. '* Club " somehow or other does 
not seem to be quite so dignified as '' Society.” 
It sounds more of the order of “our harmonic 
club " and that sort of thing, although I know we 
get harmonics. 1 do not know whether there 
is any reference to that, when they call themselves 
** clubs," but I would suggest seriously that vou 
should consider calling the clubs societies. That 
would pave the way to a British Society. I would 
further recommend that instead of calling this the 
Wireless Society of London, it should be called the 
Radio Socicty of London. At the inter-Allied 
Conference in Paris this year, the various nations 
dealt with nomenclature, and they preferred to 
accept the terms radiotelegraphy and radiotelephony 
to wireless telegraphy and wireless telephony. 
We could then get a British Radio Society or 
Association. With regard to the wavelengths which 
have been discussed, there seeins to be a sort of 
impression that anvthing below 180 metres is not 
used, or is not likely to be used. Very great 
distances, however, commerciullv, can be got with 
as low as 30 metres or something of that nature, 
and certainly very much below 150 metres, and 
when it is recollected that a | per cent. change of 
wavelength down at these low values represents 
very many kilocycles, it will be realised that good 
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work can be donc at these short wavelengths. It 
would therefore be undesirable to fill up these 


available bands by too many breadths being 
allocated even to experimental purposes. It is 
likely to hinder rather than develop the art. The 


1,000 metre wave ought to be quite clear of the 900 
metre wave. Taking a 5 per cent. difference, the 
wavelengths ought to be 1,000 and 950, and if C.W. 
telegraphy were done exactly on the 1,000 metre 
wavelength, it would not interfere with telephony. 
1,000 metres is 300 kilocycles allowing 2 per cent. 
width of band or 6 kilocycles that is froin 990 to 
1,010 metres. Wireless telephony transmission, 
should not interfere with any signalling on 950 
metres. 


Mr. F. Hope-Jones. 

If you have no particular wish to express with 
regard to the day of the week for this weekly 
programme of calibration waves and telephony, 
you will presumably leave it to us to settle. 

This was agreed to. 


Mr. L. F. Fogarty (Wireless Society of London). 

I should like to trespass for a few minutes on 
the time devoted to this Conference to ask the 
delegates of affiliated societies to consult with their 
committees with a view to adopting a postal 
address which would remain permanent for at 
least six months or a year. As Treasurer of the 
London Society it is my duty to keep records of 
such addresses and to instruct the publishers of 
the proceedings when any change takes place. 
Despite every care possible in a voluntary institu- 
tion of this kind, I find, together with the secretary, 
that complaints reach us from time to time of 
non-delivery of notices and publications. In a 
good manv instances these are traced to be due to 
the fact that we were in ignorance, still sending 
correspondence to the address of former officiala 
no longer in office. I should like to be allowed 
to explain that every member and each affiliated 
society has a separate page in my ledger at the 
top of which appears the address and the secretary’s 
name, but as this doer not provide much space for 
the changes during the past few years, we have 
now adopted a card filing system to keep track of 
such things, and to pass them round with as little 
delay as possible. It will be understood, however, 
that the notices and proceedings can only be issued 
premptly and economically by means of an 
addressograph machine, which the proprietors of 
The Wireless World very kindly placed at our 
disposal, but the economy resulting from the use 
of such devices depends in a large measure on the 
extended use of each plate over a considerable 
period before requiring to be replaced. Sometimes 
delays are introduced by Mr. McMichael’s or mv 
own absence from London, and the exigencies of 
our business affairs, and it is reasonable to assume 
that the hard-worked secretaries of affiliated 
societies find themselves in a similar position. It 
has, therefore, been impressed on me that in regard 
to routine matters of this kind we ought to make 
things as automatic as possible so that the ordinary 
notices and proceedings can be sent out and 
delivered without too much detailed personal 
attention on the rt of busy treasurers and 
secretaries. I feel that this admirable result would 
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in great measure be attained if our affiliated societies 
arranged with the Post Office, or an officer, to allow 
such letters to be addressed to his care. It is 
fully recognised that at the best, changes of address 
will be necessary from time to time. and if on such 
occasions thc secretaries will notify me at Dene 
Cottage, Ruislip, I will undertake to have the 
records amended and transmitted to the Secretary 
and publishers of The Wireless World with a 
minimum of delay. T think in this connection we 
ought to realise, as individuals and societies, the 
debt we owe to The Wireless World for their 
assistance and help in many directions. I should 
be very much obliged if all secretaries and members 
would note that in addition to the foregoing, I 
deal with all matters of finance on behalf of tho 
London Society, and that much time and labour 
wil be saved by addressing communications on 
that subject direct to me. 


Glevum (Gloucester) Radio and Scientific 
Society 


Gloucester Baths, by the Associated Societies 

of Gloucester. The accompanying photo- 
graph of our stall was taken by the courtesy of 
Messrs. Debenham & Co., Gloucester. Our members 
had three days' strenuous work, answering questions 
and obtaining signals for the crowds which besieged 
their stall. By arrangement with one of our 
members we were able to give some good telephony 
each day. The enthusiasm of the schoolboys 
and their intelligent enquiries promised well for 


N N Exhibition was recently held at the 
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The President. 

That concludes the Conference, and I thank you 
for your attendance. We hope you are satisfied 
that. we have done something definite, and we wil! 
do our best to meet your views. Our thanks an: 
due to the Post Office oflicials for their attendance 
and we have appreciated very much, indeed, tho 
remarks of Captain Loring and Mr. Shaughnessy. 

The proceedings then closed. 


Corrections to Report appearing in last issue :— 

P. 759 left-hand column. For Mr. A. W. Knight 
read Mr. W. C. Gosheron. 

P. 761 left-hand column. For Mr. S. S. Ange! 
read Mr. G. F. Auckland, and for Mr. G. F. Auckland 
read Mr. C. T. Atkinson (Leicestershire Radiv 
Society). 

P. 762. For Mr. G. F. Auckland read Mr. C. T. 
Atkinson (Leicestershire Radio Society). 


the future development of wireless. With a 
four-valve Burnham set in conjunction with a 
six-valve amplifier and loud speaker, much interest 
was taken in the signals by the uninitiated. When 
Paris was tapping out her signals it rather suggested 
the notes of a cornet. The Exhibition was a 
decided success; our contribution was one of the 
principal attractions. 

The Wireless World was displayed on one of tbe 
tables, together with other literature of instruction 
in wireless study. 
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NOTE.—Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless 


Clubs and Societies. 


Such re ports should be submitted without covering letter in the eract form in which they 


are to appear and as concise as possible, the Editor reserving the right to edit and curtail the re ports if necessary. 
The Editor will be pleased to consider for publication papers of unusual or special interest 


read before Societies. 


The Leeds and District Amateur Wireless 
Society .* ` 

Hon. Secretary, Mr. D. E. Pettigrew, 37, Mex- 
borough Avenue, Chapeltown Road, Leeds. 

A General Meeting was held at the Ieeds 
University on Friday, February 10th. The Morse 
class was held as usual under the direction of 
Mr. P. Cockroft. 

At. 8 p.m. Mr. A. M. Bage (Vice-President) 
took the Chair, and announced that it was proposed 
to initiate an '* Exchange and Mart ” in connection 
with the Society, particulars of which were being 
drawn up. 

'The Chairman then called upon Mr. H. F. Yardley 
to deliver a paper on *" Valve Transmitting 
Apparatus," Mr. Yardley (who operates 2NA 
and 2NB) commenced by explaining the method 
of transmission of damped and undamped waves, 
mentioning some of the relative advantages and 
disadvantages of such transmissions. He then 
explained very clearly and concisely, how con- 
tinuous waves may be modulated by audio frequency 
currents for the transmission of telephony. With 
the aid of diagrams numerous types of valve 
transmitters were described. Characteristic curves, 
reaction principles, and the H.T. anode supply were 
considered. The lecturer then proceeded to de- 
scribe his transmitter of telegraphy and telephony, 
the principal components of the set being on view. 
'The very neat and compact set was greatly admired, 
and undoubtedly inspired some of those persons 
present to apply to the P. M.G. at once for a licence 
for transmission. Mr. Yardley dwelt upon the 
method he had adopted for obtaining 2,000 volts 
D.C. from the 220 volt 50 cycle lighting mnins. 
By means of & transformer with centre tap to 
secondary, and two Cossor rectifving valves in 
parallel, full wave rectification is attained. The 
pulsating D.C. is ** smoothed out” with chokes 
and condensers before being applied to the anodes 
of the transmitting valves. Filament current is 
obtained from another secondary winding of the 
transformer at S to 10 volts 50 cycles. The trans- 
mitting valves are Marconi-Osram and Mullard 
tvpes. The A.T.I. is of the variometer pattern, 
duo-lateral coils being used in series, and mounted 
upon a holder as often used for receiving. Reaction 
is obtained from a third duo-lateral coil. 

At the close of Mr. Yardlev's address, the Chair- 
man declared the discussion open. Many interest- 
ing points were raised as the discussion proceeded, 
the subject of modulation transformers being very 
thoroughly analysed. At the cessation of the 
discussion a hearty vote of thanks was accorded 
to Mr. Yardley. The proceedings then terminated. 


Cambridge University Wireless Society.* 


On Monday, January 25th, & meeting of the 
Society was held when Mr. F. S. Thompson 
(Peterhouse) delivered a lecture. entitled “A 
120-Watt Valve Transmitter’? in which he ably 
described the Army 120-watt continuous wave 
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set and gave some account of his experiences in 
handling it. A number of questions were asked 
at the end of the lecture, and the meeting concluded 
with a vote of thanks to the lecturer proposed by 
the President. 

On Wednesday, February 8th, Professor R. 
Whiddington, of Leeds University, read a paper 
before the Society entitled '* Wireless Circuits in 
Minute Physical Measurements." In the unavoid- 
able absence of the President, Mr. N. C. B. Carrick 
presided, The lecturer with the aid of lantern 
slides deseribed his ultra-micrometer which makes 
use of the change of frequency in an oscillatory 
circuit due to minute movements of the flakes of a 
condenser. By this means movements up to one 
two-hundred millionths of an inch could be detected. 

He then proceeded to point out how this instru- 
ment might be appled to measure physical 
quantities hitherto undeterminable to such a degree 
of accuracy. At the conclusion of his paper, 
Professor Whiddington answered à number of 
questions put to him by members, and the meeting 
concluded with a vote of thanks proposed by Mr. 
Turner (Vice-President ). 

On Monday, February 13th, Mr. L. B. Turner 
delivered a lecture before the Society entitled 
'" Reception Experiences, Cairo, September, '21 " 
in which he described some of the experiments he 
had carried out in connection. with the Cairo 
station. of the Imperial Wireless Chain. These 
experiments, which were primarily carried. out 
with a view to the elimination of atmospheric 
disturbances, had led him to the conclusion that the 
use of short waves in this case was justified and 
that the solution of the problem of atmosphcrics 
lay not so much in the typo of aerial employed, 
but rather in the introduction of some limiting 
device in tlie receiving circuit. He described some 
interesting experiments for cutting out atmospherics 
by direction-finding methods. 

At the conclusion, Mr. E. B. Moullin proposed a 
vote of thanks to Mr. Turner for his interesting 
and instructive lecture and pointed out the need 
for research in determining the intensities of 
wireless signals at a distance from a station. 

The Society now hus a membership of ap- 
proximately 80. 

Hon. Secretary, Mr. D. A. L. Wade, 16, Trumping- 
ton Street, Cambridge. 


Newcastle and District Amateur Wireless 
Association.* 


Hon. Secretary, Mr. Colin Bain, 51, Grainger 
Street, Newcastle-on- T yne. 

On Thursday, February l6th, the menibers of 
the Society paid a visit to the offices of the Radio 
Communication Co., in response to an invitation 
given by the agents (Messrs. Marley and White). 
Everyone was highly delighted with the apparatus 
which was demonstrated, and fully described to 
them, by the company engineers. 

The arrangements have been completed for 
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purchase, and fitting up of a cabinet to contain 
the Club’s permanent receiving set. This should be 
completely installed within the next fortnight. 

The Club meetings continue every Monday 
evening as previously. A special Morse class 
will be arranged for Thursday evenings if sufficient 
names are gent in to the Secretary. 

Burton-on- Trent Wireless Club.* 

A very interesting lecture was given at a meeting 
of the Burton Wireless Club, held on Tuesday. 
February 14th, at the ''Burton Daily Mail" 
Offices bv Mr. T. W. Parkin, B.Sc.. who dealt with 
the construction, action, and maintenance of an 
accumulator. 

The Secretary, Mr. 4. J. Selby, reported that 
he had received intimation from the Wireless 
Society of London that the Marconi Scientific 
Instrument Co., had arranged to transmit each 
Tuesday evening telephony and music from a 
station near Chelmsford. 

The next lecture will take place on Friday, 
the 24th inst., at the ‘‘ Mail " Office, when Mr. A. J. 
Selby will lecture on how wireless waves are made 
to encircle the glohe, and the application of the 
spectroscope in science. 
given on the apparatus to be provided. 

Hon. Secretary, Mr. A. J. Selby, 68, Edward 
Street, Burton-on-Trent. 


Sunderland Wireless and Scientific 
Association .* 


At a meeting held at the Technical College 
on February 18th, Mr. Sgyce gave a short explana- 
tion of the theory underlying electrostatic 
phenomena. aud illustrated some of the more 
striking features of wave motion. An interesting 
xeries of slides were exhibited showing details 
of various large stations fitted with modern therm- 
ionic valves, and having shown the uses of wireless 
in transinitting time signals and for determination 
of ship’s bearings, he concluded with a slide showing 
the historic message sent out from Eiffel Tower 
and picked up at the Marconi House, announcing 
the armistice. Mr. Sayce advised amateurs not to 
make a toy of wireless, but to trent it seriously 
and to examine and try to understand the working 
of every piece of apparatus they used. 

Mr. W. T. Maccall proposed a vote of thanks, 
which was seconded by Mr. G. T. Ferguson. Mr. 
Sayce in replying, thanked the Marconi Company 
for the loan of slides and the staff of the Physics 
Department for their assistance in preparing the 
demonstrations. The President, having thanked 
the education authorities for the use of the roorn, 
announced that subject to the approval of the 
committee the next meeting would be held on 
Saturday, March 4th. 

The following officers have been elected :— 
President, Mr. G. Nelson, B.Ne., A.R.C.S. ; Vice- 
Presidents, Principal Mundella, M.A., B.Sc., Mr. 
W. T. Maccall, M.Sc., M.I. E. E., Mr. J. A. Wileken, 
C.E., Ph.D.; Secretary, Mr. H. G. MacColl; 
Treasurer, Mr. R. S. Allan; Committee, Messrs. 
E. R. Verity, B.Se., A.R.C.S.. W. J. Atkinson, 
D. McIntosh, L. A. Sayce, E. Forster, R. Baker, 
and Mr. Jeffrey. 

Hon. Secretary, Mr. H. G. MacColl, North Elms, 
Sunderland. 


Demonstrations will be — 
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North Middlesex Wireless Club.* 


The Club held its Annual Social Evening on 
Wednesday, February 22nd, at the Headquarters, 
Shaftesburv Hall, Bowes Park. 

The Hall was well filled by members and their 
friends, and an excellent programme of vocal and 
instrumental items had been drawn up by the Com- 
mittee. Refreshments were served during the 
interval, after which Mr. L. C. Holton called up Mr. 
Midworth's station and after some preliminary tests 
Mr. Midworth's voice was heard calling. He then 
gave a pianoforte solo by wireless, which was clearly 
heard all over the Hall. After answering some 
questions put to him by Mr. Holton, he reported 
* closing down," and the remainder of the musical 
programme was proceeded with. "The demonstra- 
tion appeared to create great astonishment among 
those of the audience who were unacquainted with 
the marvels of this latest science, although if the 
atmospheric conditions had been better the results 
would have been better still. 

The Chairman, Mr. A. G. Arthur, moved a vote 
of thanks to the artists who had so kindly given 
their services, and to the lady helpers who by their 
assistance in the matter of catering had so materially 
contributed to the success of the evening. This was 
carried with enthusiasm. 

The Club holds its Annual General Meeting on 
March 22nd. It is hoped that all members will 
make a note of this, and put in appearance, so that 
the election of the Olticers and Committee for the 
ensuing year will be as representative as possible. 

Full particulars of the Club may be obtained 
from the Hon. Secretary, Mr. E. M. Savage, Niths. 
dale, Eversley Park Road, Winchmore Hill, N.21. 


Sussex Wireless Research Society.* 

Hon. Secretary, Mr. Edward Hughes, B.Sc.. 
A.M.LE.E., The Technical College, Brighton. 

On February 15th, a lecture on ‘* Electrons 
and X-Rays” was delivered by the President. 
Capt. Hoghton. Electrical discharges through 
tubes exhausted to different degrees were fully 
discussed, and the bearing of these upon the 
development of the modern theory of the con- 
stitution of matter was explained. The lecturer 
concluded hy demonstrating discharges through 
a large number of different types of bulbs whereby 
the effects of different degrees of exhaustion and 
the characteristics of an electronic stream were 
most vividly illustrated. 

Another meeting of the Society was held at the 
Technical College, on February 22nd, when the 
Secretary gave a lecture illustrated by a number of 
experiments indicating the various characteristics 
of magnetic fields produced by single-phase and 
three-phase currents, and their applications in 
the construction of various A.C. apparatus and 
machines. A singing arc was also demonstrated, 
and the paralleling of two alternators was shown 
with an oscillograph, the waves on the laiter 
indienting how the machines vary in phase relation- 
ship from instant to instant. 


Wireless and Experimental Association.* 


At the meeting of the Wireless and Experimental 
Association at the Central Hall, Peckham, on 
Wednesday, February 16th, the first transmission 
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for amateurs by Messrs. Marconi under the sanction 
of the Postmaster-General was a topic for dis- 
cussion. Nearly everybody had succeeded in tuning 
in the calibrating messages and speech and music 
und many regrets were expressed that jamming 
interfered so much with the results. Mr. Knight 
then proceeded to deliver his promised lecture on 
design and construction of switchboards, having 
special reference to wireless requirements, and 
showed how much more advantageous it is to have 
everything neatlv arranged than to have to trip 
over loose leads, to say nothing of the inconvenience 
of getting a bad shock oneself or ** busting up ”’ 
some cherished piece of apparatus by an inadvertent 
short circuit. The man who has arrived at finality 
in the arrangement and wiring of his apparatus 
has vet to be found amongst ardent wireless men, 
but there is little excuse for the untidy Appearance 
of the apparatus boards of most of us. 


Members in addition to being good listeners 
when there is something good to listen to, are also, 
almost to a man, good talkers, and this, it must 
be admitted, ts a somewhat rare combination. 


Mr. N. G. Hersey has been sitting in our midst 
for some months, joining in debates occasionally, 
and showing that he had a keen appreciation of 
things wireless, but it was not till he gave us a 
lecture on February 22nd that we knew what an 
indomitable experimenter be was. 


He wanted to install a high frequency amplifying 
valve in front of his detector in order to receive 
the Dutch Concerts and weak telephone signals, 
and naturally turned to the standard text-books 
for information. This was forthcoming in quantity 
but upon being put to the test of performance it 
was found to be sadly lacking in productiveness 
of the desired results. Mr. Hersey applied himself 
to the task of building up and destroving again and 
again, each failure teaching him something, until 
he had completed a range of high frequency trans- 
formers which led him up, bv gradations, from 180 
metres to a point at about 5,000 metres, where he 
found that capacity resistance coupling was as 
ellicient and more manageable. 

Mr. Voigt followed with his system of dual 
amplification, that js, he made one valve do the 
work of two by first amplitying the signals and 
then rectifving the signals it hed amplified. 

There was no time left for questions so they were 
perforce held over until next rneeting. 

Hon. Secretary, Mr. Geo. Sutton, A.M.I.E.E., 
18, Melford Road, S.E.22. 


Bradford Wireless Society.* 


Hon. Secretary, Mr. J. Bever, 85, Emm Lane, 
Bradford. 

À meeting was held in the Clubroom at 7.45 p.m. 
on February 24th, with the President in the Chair. 
.Mter the business of the meeting, during which 
four new members were elected. the Chairman 
called upon Mr. J. Bever to give his lecture on the 
Principles of Wireless Reception by means of the 
Valve. Commencing with a dissertation on Matter 
and the Electron Theory, the lecturer led his dis- 
course in a very able manner through the theory 
of the valve and the new members very much 
appreciated the manner in which the subject 


was explained. This lecture is to be continued on 
March 10th, when the various forms of valve 
circuits will be described. The meeting closed with 
a general discussion. 

Will members please note that there is to be a 
special lecture by Mr. T. Brown Thompson, Messrs. 
Burnham's Leeds Manager, entitled “Types of 
Valves," at 7.45 p.m. on March 24th. It is hoped 
that on this occasion there will be an exceptionally 
good attendance. 


Willesden Wireless Society.* 


Secretary, Mr. F. A. Tuck, 87, Mayo Road, 
Willesden, London, N.W.10. 

The public lecture and demonstration at the 
Harlesden Public Library, on February 17th, was 
quite a success. Capt. W. R. H. Tingey was our 
lecturer and despite the very bad QRM from the 
Local Power Station the voices of radio stations 
were heard anywhere in the hall. Capt. Tingey 
explained in his usual lucid manner the elementary 
principles of wireless. He demonstrated the 
reception of Lyons on a chain acrial composed of 
eight men and then a four-foot frame, and was 
accorded a hearty vote of thanks. Mr. W. Gregory, 
a local gentlemen, kindly acted as Chairman. Mr. 
C. Dunham made a very nice speech welcoming one 
and all to our meetings and Mr. W. Corsham 
helped in the demonstrating. The weather report 
from Poldhu was received and the meeting closed 
with the FL time signals at 11.45 p.m. The library 
authorities were greatly pleased with the lecture's 
success, and are pressing for an encore. Our 
membership is now nearing 60, but, like Oliver 
Twist, we have still room for more, and if our 
headquarters becomes too small there is still the 
Crystal Palace. We know that there are a number 
of local amateurs who are not members. 

On Tuesday Mr. Wyatt delivered a lantern 
lecture entitled the Poulsen Arc, and made feeling 
remarks about GBL, all of which were heartily 
endorsed by his audience. The lecturer was 
thanked and suitably replied. 


Edinburgh and District Radio Society.* 


Hon. Secretary and Treasurer, Mr. W. Winkler, 
9, Ettrick Road, Edinburgh. 

On Wednesday, February 15th, a meeting of this 
Society was held in the Philosophical Institute at 
8 p.m. The Vice-President in the Chair. 

Mr. Hugh Martin, Radiographer to the Royal 
Infirmary, Edinburgh, delivered his lecture on the 
development of X-Rays, illustrating his remarks 
with lantern slides, and tubes showing the various 
stages in the progress which has been achieved 
during the last 25 years. 

In a very clear and lucid manner he explained 
the discovery of those extremely short electro- 
magnetic waves produced by the hombardment of 
a metal ‘Target " by cathode rays. He described 
the many difficulties which had to be overcome 
before the present state of perfection was evolved 
in the shape of the ‘** Coolidge " tube. 

Several pictures showed the humorous as well 
as the more serious side of medical X-Ray work, 
denoting incidents which occurred in the daily 
hospital routine. 
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Before closing his discourse, Mr. Martin showed 
how X-Rays were being used to a very large 
extent commercially to assist in manufactures. 

The Chairman then proposed a vote of thanks to 
the lecturer which was very heartily accorded and 
members had an opportunity of making a closer 
inspection of the various interesting pictures and 
apparatus which were produced for the occasion 
and receiving personal explanations on any points 
of doubt. 

Woolwich Radio Society.* 

Hon. Secretary, Mr. H. J. South, 42, Greenvale 
Road, Eltham, S.E.9. 

A special meeting of the above Society was 
convened on February 8th, at 7.45, to consider the 
moving of our headquarters to the Y.M.C.A., 
Thomas Street, Woolwich. It was resolved :— 
(a) That the Y.M.C.A. be made our practical head- 
quarters, and that the apparatus be removed there 
from the Old Mill, Plumstead, and re-erected at the 
Y.M.C.A. (b) That the night of the weekly meeting 
be changed to Wednesday, 7.30 p.m. (c) That 
buzzer classes be re-established, 7.30 to 8 p.m. 
(d) That the apparatus Sub-Committee make up a 
set which will receive on any wavelength, and with 
any stage of amplification necessary. All these 
proposals are being or have been carried out. 

On February 24th, at 8 p.m. we held our usual 
monthly meeting at the Woolwich Polytechnic. 
Captain C. T. Hughes, R.E., was in the Chair. 
Mr. McPherson, B.Sc., our worthy Chairman, took 
for the subject of his paper, ''Simple Wireless 
Calculations." He prefaced his remarks by saying 
that none of the calculations to be given involved 
anything more difficult than square roots. He 
began with the aerial, and showed how to work out 
the capacity, inductance, and natural wavelength 
of P.M.C. aerials. Next he dealt with coils: 
cylindrical, pile wound. pancake and basket, 
showing us how the wavelength could be found for 
various coils by using Nagaoka's well-known formula. 

Captain Hughes, in bringing the meeting to 
a close, explained why wireless engineers go 
bald prematurely. He offered to the Club a set of 
blue print curves embodving Mr. McPherson’s 
figures and formulae, an offer that was gratefully 
accepted. 

The evening ended with a very hearty vote of 
thanks, both to Mr. McPherson and to Captain 
Hughes, which was carried with acclamation. 

On Friday evening, March 3lst, 1922, we are 
to have a lecture and demonstration on X-rays 
by Mr. A. C. Beeson. 

All interested are invited, as well as to the weekly 
meetings of the Society at the Y.M.C.A., Thomas 
Street, Woolwich, on every Wednesday, except 
the last in the month, at 7.30 p.m. 


Radio Scientific Society, Manchester.* 

An ordinary meeting of this Society was held on 
Wednesday, February Ist, at 61, High Street, 
Mr. G. G. Boullen in the Chair. One n2w member 
was elected. 

Before the lecture of the evening the delegates to 
the Conference of Wireless Societies in London 
gave full and interesting details of the proceedings. 

Mr. Holmes then gave his paper on Radio-fre- 
quency amplification, which was of more than usual 
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interest, and caused much exchange of views 
between the lecturer and members present. 

The evening closed with & hearty vote of thanks to 
Mr. Holmes. 

An ordinary meeting of the Society was held at 
61, High Street, on February 15th, Mr. G. G. 
Boullen in the Chair. 

There was no business of a special nature. 

Mr. A. L. Megson was then called upon to give 
his paper on ** Workshop Hinte in the making of 
Wireless Apparatus," and presented many interest- 
ing ideas which were much appreciated by the 
members present on account of the fact that any 
apparatus Mr. Megson brings to meetings 18 always 
of a very high standard of workmanship. 

Mr. Megson was heartily thanked for his paper. 

The Secretary, Mr. Whitehouse, 16, Todd Street, 
Manchester, will be very pleased to give intending 
members full details of the Societies’ activities. 


Luton Wireless Society.* 


Hon. Secretary, Mr. W. F. Neal, Hitchin Road 
Boys’ School, Luton. 

The Society is becoming still more popular 
and snore receiving licences are being granted. 
Members meet every Thursday at 8 p.m., and Morse 
practice is given under the direction of Mr. H. H. 
Cox. <A series of lectures, primarily for beginners, 
are given at alternate meetings. The Society has 
purchased à Morse Inker and Synchroniser, and 
a 4-valve experimental receiving set is being 
constructed under the direction of Mr. F. W. 
Pellant. 

Arrangements are being made for the Second 
Annual Exhibition to be held on Saturday, April 
20th, and it is hoped to make it even more suc- 
cessful than the previous one. 

On Thursday, January 19th, a popular demonstra- 
tion was given by members, and Messrs. Tingeyv 
and Burnham kindly transmitted telephony. 

On January 26th, the first instruction lecture for 
beginners was given by the Hon. Secretary on 
‘“ Tuners and Tuning," and on February 2nd he 
followed with a lecture on Tuning Coils. A free 
and instructive discussion followed. 

On February 9th, Mr. L. Bird gave an interesting 
lecture on ** Toy Wireless." With a coherer receiver 
and induction coil transmitter the principles of 
spark transmission were explained and illustrated. 

On February 16th, Mr. A. E. Sparrow, the local 
G.P.O. Telephone Inspector gave a most interesting 
and excellent lecture on the “ Development of the 
Telephone," from Reis’ experiments to the latest 
improvements, using numerous exhibits as his 
illustrations. A good attendance marked one ci 
the most successful lectures. 

On February 23rd, the Hon. Librarian, Mr. E. 
Porter, lectured on condensers. Experiments with 
a Wimshurst machine concluded an instructive 
and interesting lecture. 


Cercle D'Etudes" Radiotelegraphiques. 


We are informed that the above Club intends to 
organise an International Congress of Wireless 
Amateurs to take place some time during this 
summer. The Wireless Society of London is in 
possession of full particulars. 
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THE YEAR-BOOK OF WIRELESS 
TELEGRAPHY AND TELEPHONY. 
1922.* 


HE 1922 Edition of ‘‘The Year-Book of 

Í Wireless Telegraphy and Telephony,” which 

is appearing this month, gives evidence of 
many improvements over its predecessors, largely 
the result of the very valuable criticisms and sug- 
gestions which readers have contributed. 

The Special Articles again form & valuable con- 
tribution to wireless literature. Dr. Meissner 
writes on ‘ The Earthing Resistance of Antennae ”’ ; 
Dr. Abraham contributes an article on ‘ Record- 
ing of Wireless Signals,” a subject on which he is 
so well qualified to write. Other articles are of 
equal importance, one of great interest at the 
present time being a record of “The Birth and 
History of Long Distance Wireless.”’ 

The Land and Ship Stations section is brought 
up to date, and gives the call letters and particulars 
of wireless stations and ships throughout the world. 

In a section of the “ Year-Book’”’ devoted to 
Amateur and Experimental wireless, an up-to-date 
list of experimental transmitting licences in this 
country appears, and also a universal Directory 
of Amateur Clubs. 

An entirely new feature, which is incorporated 
in this edition, is a specially prepared map of the 
world drawn to a scale of one inch to a thousand 
miles. This map gives at a glance the correct 
distance and direction from London of any point 
in the world, a result which could otherwise only 
be obtained from complicated mathematical calcu- 
lations or measurements made on a globe. 

A study of this map will correct many pre- 
conceived ideas as to the distance of various far-off 
stations. 

A number of the principal wireless stations of the 
world are included on the map to serve as a guide 
to positions. 


Correspondence 


To the Editor of THE WiRELESS WORLD. 

Sin, —With reference to the interesting descrip- 
tions of apparatus used in the Transatlantic tests, 
surely it would be of great interest to us English 
amateurs for it to be pointed out that in addition to 
the different aerial design, etc., used by Mr. 
Godley, his type of receiver is quite incapable of 
receiving either spark (on a pure note) or telephony. 
The designs used by the rather despised English 
amateurs who did use direct high frequency ampli- 
fication are equally capable of receiving spark 
(pure note) and telephony on any wave selected. 


eee eee en nee ——M 


* ‘The Year-Book of Wireless Telegraphy and 
Telephony, 1922" (The Wireless Press, Ltd., 
12/13, Henrietta Street, W.C.2. Price 15s. net, 
or post free 16s. inland, 16s. 3d. abroad). 


His set is not capable of doing so until he gets to 
his resistance coupled amplifier which he says does 
not occur till 2000 metres, and it would then be 
“ done to a frazzle" by the transformer coupled 
receivers as used by our winners, and which Mr. 
Godley affects to despise. It would appear that 
we in England are as far advanced as the States 
after all. We do not require 850 feet of aerial 
Nor 9 valves to receive their signals. 

Mr. Burne is much to be congratulated on his 
results, and for so effectively showing that it can 
be done. 

H. W. BURBURY, 
Lieutenant R.N. 
February 2nd, 1922. 


To the Editor of THE WinrELEss WORLD. 


Sin,— With reference to Mr. G. F. M. Wynne 
letter of November Ist, 1921, printed in your issue 
of 18th inst., I do not think the last part of my 
article condemns wooden masts to the extent to 
which he seems to indicate. The last two para- 
graphs were meant merely to show that, for the 
amateur, the steel mast is better than the wooden, 
owing to certain disadvantages, which I laid at 
the door of the latter. The particular wooden masts 
I had in mind when writing were the lattice variety, 
and I still maintain the views expressed in my 
article, though, I think, perhaps, it would have 
been better if I had credited the steel mast with 
the corresponding advantages. As regards Mr. 
Wynne’s mast, I consider that, in being able 
to bolt his mast. to the wall of an outhouse, he haa 
gained a greater advantage than he thinks, and it 1s 
my opinion from his description that with this 
great help he might add a further section to (the 
bottom of) his mast (by gradually raising it vertically 
or by some other suitable means), and so increase 
his height to 60 or even 65 feet, according to the 
height of his outbuilding. In conclusion I may state 
that my present mast (the one away from the houge— 
the house end is a steel mast, as in my article, 
and on the top of the house), is a wooden one, 
not of the lattice variety ; but at Felsted I had three 
steel masts, previously to which I had erected a 
wooden lattice mast which may be described 
as a distinct failure. It was sixty feet high and 
* erashed " the day after its erection while it was 
undergoing the operation of straightening. I still 
have photos of it before, during, and after the crash, 
which I keep in memory of an interesting but un- 
successful experiment. The position as Felsted was 
in the open at the top of a hill where there are almost 
incessant winds of all varieties. In view of such 
experiences I consider that, of the three types of 
mast, the steel one is far the most efficient, for, at 
least, all the requirements of an amateur. 


Brian H. COLQUHOUN. 


To the Editor of THE WiRELESS WoRLD' 


Srr,—It is very interesting to note that, in 
spite of the very sarcastic remarks passed bv 
* WrNO," it was the experimenters, with '' glorified 
junk heaps," who turned out most successful in 
the tests. Perhaps the other fellow's station was 
a little off colour on that occasion. 


* UDONTNO.” 
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To the Editor of THE WriRELEss WORLD. 

Sin,—Wallasey is not a very large place, but 
it now has a Wireless Society of its own and a very 
go-ahead Society it is, too. I refer to the new 
Wallasey Wireless and Experimental Society, with 
its headquarters at 106, Albion Street, New 
Brighton, Cheshire. 

The Society has a membership of twenty-five, 
and is increasing daily, but still has room for many 
more new members. i 

The Committee of the Society will be more than 
grateful to you if you could find room in the 
columns of your most valuable journal for this 
letter. 

C. DoucLas M. HAMILTON, 
Hon. Secretary. 
Wallasey Wireless & Experimental Society. 
21, Vaughan Road, 
New Brighton, Cheshire. 
February loth, 1922. 


Wireless and Aviation 


T the Air Conference held on February "7th, 
nv Lieut.-Colonel W. A. Bristow, M.I.E.E., 

M.I.A.E., F.R.Ae.S., referring to the use 
of wireless telegraphy for aircraft purposes, said : 
** experience shows these two services to be the twin 
guardians of safety in the highest possible degree. 
Times innumerable machines have been saved from 
danger by timely warning by wireless telephone of 
sudden changes in the weather conditions, apart 
from which in a very large number of cases it would 
not be possible to undertake the journeys at all 
if it were not for the rneteorological information 
transmitted by wireless beforehand. During the 
past year the departments responsible for this work 
have made rapid strides towards perfecting their 
organisation and in enlarging its ambit and I think 
I shall be voicing the views of many in the audience 
in returning thanks for all the help and friendly 


co-operation received from these two very important 


departments. 

** The services also of the Marconi Company and 
the constant work of their able staff on the develop- 
iment of wireless telephony has been of the very 
greatest value and the improvements that have 
been made are of a most substantial and gratifying 
nature. 

* Anv suggestions that have been made for the 
improvement of these two departments are generally 
concerned with a possible sub-division of the work 
in the wireless department. At present there is 
no wireless operator acting solelv as watcher and 
guide to the machines in the air. At one moment 
an operator may be talking to à machine and then 
for fifteen minutes or more he may be engaged on 
transmitting or receiving weather reports or writing 
out messages. It is considered that the work 
should be divided and one or two operators should 
do nothing but talk to machines in the air keeping 
them posted all the time on weather conditions and 
other necessary information, giving them a bearing 
even in fine weather and in effect helping the 
machines with all the meteorological and other 
information that hecomes available as their journeys 
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proceed. In view of the expected increase in 
traffic next year this question assumes a very real 
importance. 

‘In the Meteorological Department one could 
sometimes wish for a little greater promptitude 
in the reports, and especially with the Reports 
from French Stations. Delays in these are probably 
due to some deíect in the organisation on the other 
side but whatever the cause the resultant position 
is often very unsatisfactory. 

* On many occasions machines have had to leave 
this side only very scantily informed of the weather 
conditions existing over long stretches of the route 
in France, and in some cases with no information 
except some several hours old. As a result 
passengers have been landed in all sorts of out of the 
way places. It is considered by the author that 
the safest policy is not to send passengers off unless 
and until complete reports are available, showing a 
safe route for navigation along ita entire length, 
but this obvious desideratum cannot of course be 
obtained unless the meteorological and wireless 
departments on both sides of the Channel are working 
at 100 per cent. efficiency.” 

Lord Gorell, C.B.E., M.C., who contributed a 
paper entitled '' Civil Aviation," said :— 

* The developments in wireless telegraphy and 
other signal work are worthy of mention ; direction. 
finding stations, working in conjunction, have been 
established at Croydon and Pulham, and the 
combination of bearings from the two stations 
enables pilots to ascertain their exact position: 
improvements have been made in the system of 
ground signals at Biggin Hill and Croydon ior 
indicating weather conditions, and the names otf 
a considerable number of additional places have been 
marked in white chalk letters for the assistance ot 
aviators ; important steps have also been taken to 
facilitate night flying, and although regular night 
services have not been maintained, night flying has 
not been uncommon.” 

Major Fred M. Green, O.B.E, M.LC.E.. 
F.R.Ae.S., who read a paper on '' Research trom 
the Designer's, Constructor's and User's Points of 
View," referred to the importance of wireless in 
the following terms :— 

“ There are many ways in which wireless tele- 
graphy and telephony can help, but it is essential 
that the gear carried on the aeroplane shall be as 
light and as simple to use as possible. There seems 
to be no reason why a pilot should not be able to 
flv from place to place blindfold with as great a 
certainty as he now does keeping in sight of the 
ground. The important thing to do is to convince 
the pilot himself that the gear with which he is 
provided is absolutely reliable. Until he is con- 
fident of this, he will always be chary about losing 
sight of the ground. 

* Wireless control of the aeroplane itself from the 
ground is certainly a possibility of the future. 
and it may be that the pilot of an air liner will 
give up the control of the aeroplane when within 
certain distance of his landing place to a ground 
pilot who will bring the aeroplane into port. It is 
permissible to look forward to a time when this 
method of control will be developed so that aero- 
planes can be landed in their aerodromes with 
certainty at night or in dense fogs.” 
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Questions and Answers 


NOTE. — This section of the magazine is placed at the disposal of all readers who wish lo receive advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules.—(1) Each question should be numbered and written on a scparate 
sheet on one side of the paper only. (2) Queries should be clear and concise. (3) Before sending 
in their questions readers are advised to search recent numbers to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) AU queries must 
be accom panied by the full name and address of the sender, which is for reference, not for publication. Queries 
will be answered under the initials and town of the correspondent, or, if so desired, under a “ nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 


save time by writing direct to the various firms employing operators. 


maaimum which will be acce pted at a time. 


L.C.B. (Harpenden).—The diagram is correct 


for a simple crystal set, but the circuit is not suffi- 


ciently sensitive for telephony. Galena should 
give good results without a battery. Make the 
aerial as high as you can—not less than 20 ft. 


G.B. (Ilkeston) has converted an ‘* Amateur 
Mechanic" set into a single valve set with good 
results, and asks (1) For name of a station sending 
music in the morning. (2) Station which sends time 
signals at 10 a.m. (3) If condenser could be im- 
proved to bring in the Dutch concert. (4) For 
criticism of the set. 

(1) We are afraid we cannot say. 

(2) Eiffel Tower. 

(3) You will require one or two more valves 
for this. 

(4) O.K., except that you will not be able to 


get the best out of the secondary owing to the 


method of coupling to the aerial. 


SPARKS (Tottington) has a collection of 
ex-Army apparatus and wishes to make a receiving 
set. 

The Mark III amplifier is a low-frequency or 
note magnifier. (See Fig. 1 for circuit diagram.) 
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Fig. 1. 


Trace out connections for yourself. We cannot 
arrange a circuit without knowing details of the 
amplifier. The first valve can probably be used as 
a rectifier with grid condenser and with a reaction 
coil in the anode circuit. We have no information 
regarding Type 10 variometers. 


TENZASAPIENZA (Leeds) asks (1) Which is 
better for general practice, H.F. or L.F. mag. (2)For 
a suitable circuit to use with his gear. (3) Approx. 


(7) Four questions is the 


wavelengths which his gear will give. (4) For addi- 
tional apparatus to receive long wave C.W. signals. 

(1) High-frequency magnification, because it 
magnifies the signals before rectification, thus 
increasing the rectification efficiency, because all 
rectifiers are not very efficient with weak signals. 

(2) and (3) With the inductance connected to a 
P.M.G. serial the maximum wavelength would be 
4,500 metres. (See T'he Wireless World, August 21st, 
1920). To receive long wave C.W. signals it will be 
necessary to have an oscillating receiver. 


Fig. 2. 


(4) Try a single valve circuit as shown in 
Fig. 2, from which you will see the additional 
apparatus required. For a reaction coil use a 
4" diam. former to slide in and out of A.T.I., and 
wind it with 10” of No. 30 D.W.S. The loading 
coil may be similar to A.T.I. 15" of No. 28 on a 
5" former. The maximum wavelength will then 
be 12,500 metres. 


D.G. (Birchington) submits a barcly decipherable 
diagram, and asks (1) If circuit. will work. (2) 
Capacity of aerial condenser. (3) How to insert a 
reaction coil. (4) Particulars of photographic plate 
condensers. 

(1) As far as we can see—no. 
as in Fig. 3. 

(2) 0-0005 to 0-001 mfds. 

(3) The reaction coil as shown at X. It is so-called 
because through it the anode circuit oscillating 


Arrange circuit 
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currents react upon the currents in the grid circuit, 
building them up and causing bigger potential 
changes on the grid of the valve. If the reaction 


Fig. 3. 


coupling is sufficiently tight the set may be made 
to generate continuous oscillations. 

(4) See an article in the August 7th, 1920, issue. 

2PD (Willenhall) (1) The set will be satisfactory 
but not very sensitive at your distance for PCGG. 
We should prefer at least one stage of H.F. 
amplification. 

(2) See The Wireless World, page 443, September 
18th, 1920, for further reference. 

(3) We do not know what particular make of 
oscillograph this was taken on, but you will find 
descriptions of one or other of the better types 
in nearly all good text-books of applied electricity, 
or enquire of firms making such apparatus, such 
as the Cambridge & Paul Instrument Co., Cam- 
bridge. (The price of a good oscillograph outfit 
will run into some hundreds of pounds. ) 

(4) See June 25th, 1921, issue. 


F.R.S. (Harringay) asks for instructions for 
using a Marconi Type 16 receiver with two valves 
without dismantling the set. 

This receiver is not suitable for use in this way, 
as the only method of using the valves would be 
as L.F. amplifiers after crystal rectification. This 
is very inefficient and would not enable you to 
receive C.W. For good work you should use the 
valves as H.F. amplifier and rectifier, with reaction. 
This would necessitate extensive alteration. We 
should strongly advise partial dismantlement, 
scrapping the crystal and one potentiometer and 
rearranging the interior to give room for the re- 
action. Failing this, sell the receiver and get 
something more suitable for valve work. 


‘t KHIRGI "' (Kingston) asks (1) The number 
of plates for a condenser of 0-0001 and 0-0002 
mfds, the fixed plates being 24” and the moving 
plates 21". Spacing washers, $”. (2) How to convert 
a Type 16 (Marconi) receiver for valve detection. 

(1) Presuming that dimensions given are the 


diameters of the plates, 11 plates for the smaller 
and 21 plates for the larger condenser. 

(2) Connect the filament and grid of the valve 
across the crystal clip, removing both crystals. 
Arrange the valve connections as for any valve 
set. Earth the negative end of the filament battery. 


‘t BEGINNER " (Reading) asks (1) For a 
single valve circuit for telephony. (2) If a wrong 
value of the grid leak matters much. (3) How to 
convert a set illustrated for telephony. (4) For « 
simple book on theory. 

(1) Sce Fig. 2, page 618, December 24th issue. 

(2) The best value is not critical, but results 
will not be so good if the value in use is widely 
different from the correct. 

(3) Set shown will be satisfactory if vou put a 
condenser across the primary of the first intervalve 
transformer. Also if possible use a potentiometer 
to the first grid. 

(4) Bangay's “ First Principles " and his ** Osc:l- 
lation Valve " are as good as any we know. 

S.T.B. (Willington) has a 20,000 volt A.C. 
power line 50 yards from his house. He asks if 
this will interfere with reception and, if so, how th: 
difficulty can be got over. 

We are afraid that the interference will be very 
considerable unless the frequency is very low, and 
we do not know of any way of getting over the 
difficulty in a case such as this. If possible, run 
the aerial at right angles to the power line and in 


. a direction directly away from it. 


J.M. (Blackburn) asks for a set to receive PCGG 
easily at Blackburn. 

We are afraid you wil! have difficulty in getting 
this station easily every time with any set, especially 
if vou have amateurs near who leave their sets 
permanently oscillating. However, a circuit on 
the lines of that described by Mr. Campbell Swinton 
on page 199, June 25th issue, should give you a 
very good chance. 


K.R. (Heywood) asks (1) For an alteration of a 
circuit diagram for a frame aerial. (2) If it will 
receive PCGG. (3) If not, why not. 

e (l) Put the frame in series with the A.T.I. 
and remove the aerial and earth leads. No other 
alteration is necessary. 

(2) Doubtful. 

(3) Owing to the large distance and small power, 
and to the fact that you have only three valves in 
the receiver. 

D.R.M. (Drumalin) asks for a criticism of a 
set. 

The set is quite correct in design and arrange- 
ment. A potentiometer to the L.F valve is not 
strictly necessary. Keep the A.T.C. setting as 
small as possible, 


C.W.P. (Battersea) asks (1) Whether basket 
coils in an A.T.I. should be connected in series or 
in parallel. (2) Why he cannot get FL. (3) What 
is necessary to convert a set for valve work. (4) For 
a valve and crystal set. 

(1) In series. 

(2) Probably your coils and condensers have 
entirely unsuitable values. In any case you wil! 
get very poor results with L.R. telephones without 
a transformer. 
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. (3) See Fig. 2, page 613, December 24th issue. 
(If you do not possess this copy you can get it 
from the publishers for 8d. Post free.) 

(4) See diagram. (Fig. 4.) 
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H.F. (Chiswick).—(1) We cannot give you a 
detailed drawing without a sketch of your own 
circuit. However, see Fig. 3, page 617, December 
24th issue, for the general method, in which the 
third valve is a note magnifier. It is not essential 
to have a separate rheostat to each valve, as shown 
in the di ; 

(2) We do not know of a relay of this name. 
Perhaps you mean the Brown relay, made by 
S. G. Brown, Ltd., of Victoria Road, Acton, who 
will furnish you with information. 


L.C. (Bradford).—We cannot think that the 
cinema alternator is tuned for 1,000 ms. You are 
probably picking Pp en from the lighting 
mains, which you find difficult to eliminate. It 
should only be a very low hum, which should not 
give very much interference. Poesibly you had a 
break in the grid circuit. 


(Herne Hill) asks, re the article by P. Voigt, 
in the December 10th isaue, if sets may be used for 
C.W., telephony or spark. (2) If the coil in the 
crystal circuit, Fig. 1, is a loose coupler. (3) Where 
are the arrows spoken of $n the article. (4) What 
are the capacities of the condensers. 

(1) Yes. 

(2) This is a tightly-coupled transformer, pro- 
babl yi 
(3) hese appear to have been omitted. 

(4) The aerial condenser 0-0005 to 0-001 iufds., 
anode oscillating circuit 0-0005 mfds., telephone 
condenser 0-001 mfds., reaction condenser 0-0001 
mfds., filament earthing condenser about 0-005 
mfds. On such circuite the correct windings and 
capacities are best determined experimentally. 

H.S. (Uruguay).—(1) Connect the telephone 
terminals straight to the input terminals of 
the amplifier if the amplifier has & transformer 
between ite input terminals and the first valve. If 


not, use a step-up iron-cored transformer between 
the two instrumenta. 

(2) We do not know the power employed, but 
this set is not likely to be sensitive enough to detect 
it &t 100 miles without more amplification. 

'* V ** (South Shields).—The circuit arrange- 
ment appears correct, but the secondary inductance 
does not give sufficient coupling for reaction. The 
set as it stands is only useful for wavelengths up 
to 700 m., t.e., for a few ship sets. There are few 
C.W. stations working on such short waves. Dis- 
mantle the set and use the parte for a straight- 
forward single valve set. 

J.F.S. (Highgate) asks questions regarding a 
Mark III tuner. 

(1) Ships off the East Coast and also North 
Foreland should be audible. 

(2) Connecting the A.T.I. and A.T.C. in parallel 
would increase the aerial wavelength, but would 
leave the closed circuit unaltered. 

(3) This coupling is hardly sufficient for re. 
action. 

(4) Either H.R. telephones or L.R. with a 
transformer may be for this set. 

(It may again be pointed out that these tuners 
are only useful for the purpose for which they 
were designed, i.e, short wave, short distance 
reception. For amateurs they are chiefly useful for 
the variable condensers, switches and terminals 
which they coptain and which may be incorporated 
in a more useful circuit.) 

G.H.V. (Shrewsbury) asks questions relative to 
a H.F. transformer wound in eight slots on a 1}” 
diameter ebonite rod. 

(1) Fill up the slots with silk-covered No. 40 
S.W.G. wire. This will certainly not give the very 
big range you require, and will be fairly efficient 
for long wave stations, though nearly useless for 
short waves. 


Fig. 5. 


(2) A circuit for two H.F. and one rectifying 
valve is given in the diagram. (Fig. 5.) 

(3) If a condenser is used across one side of the 
H.F. transformer it should have very small capacity, 
say, about 0-0002 mfds. 

W.A.P. (Eastbourne).—(1) We regret that we 
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are not at present at liberty to publish this infor- 
mation. 

(2) and (3) We have no practical experience with 
this set, but believe it is only designed for work on 
very short wavelengths. We should certainly 
advise you to dismantle it and use the parta for 
another set. 

A.H.R. (Yorkshire) asks for code of groups of 
figures following MPD Weather Reports. 

These may be Admiralty figures, the code of 
which we do not possess. 

W.J. (Colwyn Bay) asks (1) If FL Time Signals 
will be received on a one-valve frame aerial set. 
(2) For criticism of a proposed addition to a set. 

(1) Probably not; with one valve at your distance 
FL will require an outdoor aerial. 

(2) With the exception of one detail—a 0-001 
nifds. condenser across the transformer winding 
in the reaction circuit—the arrangement is correct. 

With four L.F. magnifiers you will probably 
experience trouble due to howling, and we should 
not recommend using more than two valves in 
this way. 

W.T.H. (Stroud) cannot make a single vulve set 
oscillate, and asks for advice. 

The reason is obvious. Your circuit is all out of 
proportion. The aerial is tuned to a very long 
wavelength, while the grid.is tuned to a short 
wavelength. Also the anode has not sufficient 
inductance to oscillate, even at short waves. The 
reaction coil inductance for a single valve set 
should be at least equal to half the main inductance, 
Try a circuit similar to that in Fig. 2, page 639, 
January 7th issue. 

A.R.N. (Harringay) asks for information with 
regard to a Morse inker circuit which he proposes to 
use. 

The ‘crystal rectifier you show will probably not 
give enough current for the relay. If the relay is 
wound to a fairly high resistance and of sensitive 
type, insert it in the high resistance side of the 


telephone transformer. lf the relay is of L.R., you - 


will probably have to rewind it to at least 1,000 
ohins to get good results. 


— (Tunbridge Wells).— (1) The secondary 
condenser should be connected across the inductance 
with the crystal, ete.. also across the inductance. 

(2) About three volts; dry cells will do. 

(3) Yes, if your telephones are low resistance, 
150 ohms. If H.R., 4,000 to 8,000 ohms. No 
transformer is needed. 

(4) Approximately 1,500 m. 

R.G.E. (Edmonton) asks questions relative to « 
single valve set. 

(1) Yes, if the inductances are correctly pro- 
portioned. A.T.C. should be connected in the 
aerial side of the circuit, so that the negative side 
of the filament battery is connected directly to 
earth. 

(2) With most types of valve the grid condenser 
and leak improve rectification. They should be 
placed in series between the A.T.I. and the grid. - 

(3) Not much. 

(4) A condenser across the H.T. battery is 
desirable. A resistance in series with it prevents 
damage from an accidental short cirenit, but is 
wasteful of power and is not often used. 
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D.F. (Grimsby).-- The inductance of the basket 
coil is about 700 mhys. Its natural wavelength will 
be less than 100 m. The natural wavelength cannot 
be calculated. "The inductance can be calculated 
from Nagaoka's formula for single layer solenoids, 
if the mean diameter of the basket coil is taken as 
the diameter and the depth of winding as the 
winding length of the solenoid. The formula has 
been frequently given in these columns and can be 
found in most textbooks. 

J.F.N. (Broadstone).—(1) To increase signal 
strength very much it will be necessary to increase 
the height of the aerial considerably. — .Also sf 
possible try an additional valve. 

(2) Make the earth lead shorter and more 
direct. 

(3) Connect the present telephone terminals 
through a 1/1 transformer to the grid and filament 
of the note magnifier valve. Put telephones in the 
anode circuit. The same batteries may be used. 
Put 0-001 mfds. across the reaction coil side of the 
1/1 transformer. 

(4) Yes, with an additional valve. 

'""BWIE"'' (Cheltenham).—As you do net 
give the height or length of the aerial, we can only 
assume its capacity to be about 0-0002 mfds. 

(2) and (3) In order to calculate the waveleneths 
with a condenser set at a given point, first of all in 
series and then in parallel with the A.T.I.. we must 
know the capacity of the condenser at the actual 
setting as well as that of the aerial. The calculated 
results even with this information will not agree 
with actual fact very closely. 

* TRANSMITTER ” (Penarth). — We are 
sorry that we have no information regarding the 
transmitter you mention, and are theretore unable 
to answer the query. 

We are sorry that we have no information 
regarding this eircuit beyond that given in the 
article in question. Chokes of this sort are best 
determined by experiment. 


COMPANY MEETING. 


The 43rd Ordinary General Meeting of W. T. 
Henley's Telegraph Works Company, Ltd., was 
held on March 3rd, when the payment of a final 
dividend on the Ordinary Shares of 2s. per share, less 
Income Tax, making 3s. for the year, was declared. 


A CORRECTION. 


In the diagram on page 686 of our issue of 
February 4th, 1922, describing Mr. Corsham’ 
apparatus used during the Transatlantic Tests, 
there should be shown a bypass condenser between 
the upper terminal of the reaction coil- and the 


SHARE MARKET REPORT. 


Prices as we go to press, March 9th, are :— 


Marconi Ordinary e œœ £1 10? 6 
- Preference pe "aS ] 17 6 
is Inter. Marine . s 1] 6 3 
ES Canadian TE 6 6 

Radio Corporation ot America :— 
Ordinary Lu. duel. “WR us l4 n 
Preference SES cya cw 12 6 


Slt 


HE  Omnigraph 

has been produced 
to successfully fill out 
a gap that has existed 
for years. The Omni- 
graph actually brings 
an expert operator into 
your home. Connected 
with Key and Sounder 
or with Wireless 
Buzzer and ’Phone the 
Omnigraph is ready, at 
all times, to send you 
perfect Morse or Wire- 
less messages, at any 
speed you desire. 
The Omnigraph will teach you Commercial and Wireless "Telegraphy, in the 
shortest, easiest and least expensive way. 


SOLE AGENTS :— 


GAMBRELL BROS., 


SLAB INDUCTANCES, 


MERTON ROAD 


LTD, sovrsrie.ps 


LONDON, S.W.18 


INTER- =e 
CHANGEABLE 
TRANSFORMERS | | | | 


300 metres 
600 oe 

1,20 ,. 

1,800 .. 

2,500 

6,000 

8,000 ... fe E sé 
24,000 __,. A as .. 14/3 


Per set of 8, range 300 to 30,000 metres, polar 
Per set of 7, range 300 to 25,000, 12/6, pos dim a 
a set of curves, es on each slab, and suitable coe 

Each coil specially tested before dispatch, and delivered 
in sealed box. 

These Inductances are useful as Aerial Tuning Inductances, 
Reaction Coils, Loose Couplers, Variometers, etc., and specially 
usefu) with stand and ho , see Radio Constructa advertise- 
ment on page xix. 


BATTERIES OF MERIT. 


=) volt hee r with wander plug . 
strip connection 


ak aS ak 


8 stage. Ranges same as pin type. 
52/6 


Fully illustrated 


60 volt 6 
36 d. 


- "three terminal connections 
^, wander plug type 


eer a LIST 
These Batteries are made from a special formula, giving 
exceptionally long life and silent working. 


Post Free 4d. 
SULLIVAN'S 120 ohm Double Headphones with transiormer, P 
both new, 27/8 ( (post 90d). eeo00006060000000000000000000 


O&«: BANK BUILDINGS, H. D. BUTLER & CO., Tetephone: Hop 3029. 
m., GT. DOVER ST. SE.! 3v» 6]. Borough Rd., Borough, S.E.1 77am: 


(Opposite Borough Tube Station) 3 minutes from Borough Tube Station. " Ingenusty, ‘Phone, London" 
All our goods obtainable at the ARMY & NAVY 00-OPERATIVE SOCIETY, LTD., 105, VICTORIA STREET, 8.W. 
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SE ee _ —  —— ——————*. en. LS ET = ; 
Reactance Capacity ] Universal Electric Supply c 
Intervalve Coupling BESKEGLSLUDEMELLULLLE M 


Low Frequency 
Intervalve 
Transformer 


Wound with 20,000 turns 
of wire, each layer spaced 
and insulated from next. 
Approximate Resistance : 
Primary 2,500, Secondary 
10.000, Ratio 1—3. 


Ei T G 
Fitted in polished Mahog- 


any Case, with 4 Terminals 
on polished engraved panel. 


£1 126 


Excellent finish. Fif- 
teen maximum ampli- 


fication values between 
450 and 5,000 metres JUST ISSUED. 


MANCHESTER 
OUR NEW CATALOGUE 


K- Surpasses all Previous Editions. 
are provided for pest Proa BA 


by an 8 poit : NOTE The above charge will be credited 
switch with on your first order to the value of 7/8 or more 
short circuiting 

arm. Largest => zu 
range extends d 
up to 25,000 


metres. 


£1 126 


LITT 


High Frequency 
Intervalve 
Transformer 


High efficiency ** tuned ” 
intervalve coupling includ- 
ing 4 point Double Pole 
Switch by means of which 
the maximum am- 
plification at 600, 
1,000, 2,500 and 
4,500 metres are 
respectively 
obtained. 
£1150 


Sensational Reductions ! 


OOJAH SLAB INDUCTANCES.—300-30,000 metres, set of 
eight, with usetul circuits, 10/-. Post 9d. 

ASKET COILS.— 300-3,500 metres, set of seven, with 
useful circuits, 7/-. Post 6d. 2 wound for the Dutch 
Concerts, 2/8. Pcst 8d. 

ooi M Mounted to pl 
inimum aximum ounted to plug 
wavelength wavelength Unmounted into valve bolder 


300 to 800 metres 1/3 4/6 
580 » 1,400. ,.. 1/6 4/6 
900 .. 1900 . 2/6 5/6 
1,800 4, 4000 . 3l- 6l- 


000 5000 .. 4]: 7/- 

OOJAH VERNIER CONDENSER for fine tuning with exten- 
sion arm — Ideal for telephony, 6/6. Post 6d. 

THE SCIENTIFIC Tuning Stand for Slabs or Baskets com- 
Pme perfect piin easy tuning, and max. efficiency, 
complete with 2 Coil Holders, 10/6. Post 6d. Extra Coil 
Holder, 1/6. 

THE POPULAR H.T. BATTERY.—We recommend our superior 

Batteries in Cardboard Cases, as follows :— 

18 Volts. 36 Volts. 54 Volts. 72 Volts. 
9 8. Post 9d. 4/9. Post 1/-. Vi. Post 1/-. 9/-. Post 1/8. 
ese Batteries are meeting with universal approval owing 
to their high efficiency and low initial cost and maintenance. 

ALUMINIUM CONDENSER PLATES. Fixed, 3j" dia., Mov- 
ing 24" 1/6 doz. Ss Washers for fixed, 4d, doz., for 
moving, 6d. Threaded Brass Rod, any size, 3” or under, 
$d. foot, Nuts, 4d, doz., 1$ Ebonite Knob, 6d. 

EBONITE VAL HOLDERS. 1/6. Post 24. 

IVORINE INDICATION TABLETS x |" Engraved. 

EARTH, A.TL, REACT, +H.T.-, -«LT.-. 
COND. 3d. each, set of 8 18. Post 9d. 

3°” SEMI-CIRCULAR IVORINE ENGRAVED SCALES.—o to 

180 degrees, 9d. Brass Pointer 2d. 


SCIENTIFIC SUPPLY STORES, 
8, NEWINGTON CAUSEWAY, LONDON. S.E.1 
Sole Agents for OOJAH COMPONENTS in 8.E. London. 
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HEAR TELEPHONY 


from amateurs and Eiffel Tower 
also THE DUTCH CONCERT 
with this HALLEYS Mk. 7 RECEIVER in your own bome 


Our instrument is specially constructed for telephony and 
receives telephony, spark or C.W. on any wavelength from 
300 to 30,000 metres. 


One testimonial says “A remarkable rrecerier, | mew yei ite 
Dutch Concerts splendidly and hear several amateurs teiepisny” 


Halleys Mark 7 Receiver, as illustrated (less valve) £2 100 


Halleys Mark 8 Receiver, fitted with -pecial 
Vernier condensers for fine tuning - - - £3 150 
Send a postcard for Wireless & Electrical List 


A. & J. THOMPSON &citusoroves. 


Phone £56 
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ELECTRICAL AND 
Mechanical Engineers 


Contractors to the Admiralty, War Office & Air Force 


Manufacturers of . 


MARCONTS WIRELESS DISC DISCHARGERS. 


ROTARY CONVBRTERS. DYNAMOS. 
ELECTRIC MOTORS. TRANSFORMERS. 
BOOSTERS. BOX HIGH VACUUM PUMPS. 


COMPLETE ELECTRIC LIGHT INSTALLATIONS 
For Country Houses and Yachts. 
Lighting Sets for Motor Cars and 
Aeroplanes. Estimates Free. 


AN EFFICIENT STAFF FOR REPAIRS 


Inventors’ ideas carefully and skilfully 
carried out from the preparation 
of detailed drawings to the companen 
of the finished article NS, 


W.MACKIE ¢& CO 


ESTABLISHED 1882 


THE PALACE ENGINEERING WORKS 
129, 131, 133, Lambeth Road, London, S.E.1 


TELEPHONE 182 HOP 
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TINGEY UNITS WIRELESS MADE EASY TINGEY UNITS | 


d. [s.d 

C1. CONDENSERS. One pair mounted in case 4 0 0 | Il. INDUCTANCES. C. Coil—5000-24000 — 
R1. RECEIVERS (without valves) .. Ph 310 0 | with approximate calibration . T 210 0 
Al. TI AMPLIFIER J1. JUNCTION BRACKETS .. 9590 
J 2. - K with two leads e 6 € 
J 8. ES p with two leads e 60 
J 4. e? [1] ee ee e 3 0 
J 5. M » sa sk 0o 5 0 
J 6. 5 m with two leads e 6 6 
J ?. n i e 4 0 
J 8. " with two leads . 600 
P. BROWN'S PHONES (D Type), 60 ohms Perpair 2 8 6 
“ ORA " MULLARD’S VALVES .. eh O0 15 6 
P 1. secs iulii di we - e 4 0 

T 8. 


FABLE TRANSFORMERS, Mo 
Tto 4,000 metres, from /- to 12/- each 


WE CAN SUPPLY YOU WITH 
ALL WIRELESS ACCESSORIES : (‘i Dear Sir. 168, West Parade, Lincoln. 


A few weeks Aqu | poni hoen one ol 


Valve Holders .... .. Pace 1/9 : : your three valve receivers ; y 
m . severe tests on all wavel 1 rain d 
6 Pol n board, nd » 2| : that the excellent ll waveloneths, | 3 be set. merits 

i P bg an : : the highest recommendation. 
. . A. C The reception of telephony is very 
3 Valve Panel ` aie e. B[. — fine, and the working of the a tus excep- 
| tionally quiet. In addition ít t sed E quete 
Ivorine Scales 0.180 ... ,, 1/6 


the selectivity of tuning obtained d by Sin 
s 


tuned reactance circuit is 90 


Grid Leaks (unmounted) ee | : 
» (mounted) .. . 2/6 


Filament Resistances with 


hardly have thought it possi dirae the use 
of a rejector circuit. 
Y ou have full permission to make any 


be pleased if you would. publish it, às I think | 
: that not only will it be of meets ow ba ill 


pointers”... » 5/6 © ^ use you please of this letter. | should, in fact. 
nee fitted with pointer » T- 
alve Legs zu . » 3d | 
Contact Studs .... per doz. 1/9 | T | s da id pisi. eis E | in 
Stops .. .. » 2/6 THREE VALVE RECEIVERS - pend nei eg gee piece oí apparatus 
Valve H.F., 1 Rect.—1L.F. ^ at y low price 
Wworine Tableta Ka ne O | PRICE OF RECEIVER. Yours fathfally. 


(Without Valves) £8 108. ; (signed) Allan L. Astill. 


"aurea e enraee ence" ""nónerce "s^". 


HT + Phones per set 2/- 
Showrooms open 8 to 8. Sats., 8 to 1 p.m. Apply for Price List and Tingey Units Pamphiet. 


^ itt” W, R, H. TINGEY iam 


1916 Hammersmith SPECIALIST IN WIRELESS HAMMERSMITH, W.6 
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MAAN 


Gaa D 


| EVERYTHING | 
Ni ELECTRICAL | 


THE Edison Swan Electric Company Ltd are 
manufacturers of all the following electrical supplies: 


AOQESSORIES INDUSTRIAL FITTINGS 
ACOUMULATORS INERT CELLS 
BELLS AND ACCESSORIES INSTRUMENTS, INDIOATORS 
OIROUIT BREAKERS INSTRUMENTS, METERS 
DEOORATIVE FIXTURES IRONCLAD SWITOHGEAR 
DRY CELLS LEOLANOHE CELLS 
ELEOTRIO FIRES AND *LITTLE GLUTTON " 
RADIATORS VACUUM OLEANER 
FANS AND VENTILATORS OIL SWITCHES 
HEATING AND QOOKING TELEPHONES;AND 
APPLIANCES ACOESSORIES 
SILK SHADES CABLES 


ROYAL 


‘EDISWAN 


ELECTRIC LAMPS 


FOR EVERY PURPOSE 
(Fully Licensed under Patent Nos. 
23499/09, 10918/13 and others.) 


Let us know in which particular item you are 
interested and we will send you details. 


THE EDISON SWAN ELECTRIC COMPANY LIMITED 


PONDERS END - - - - MIDDLESEX 
LONDON SHOWROOMS : 


123/125, Queen Victoria St, E.C.4. 71, Victoria St., S.W.1 


ELUBMDH DHL LLL ADMITE DM HDI 
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TERMINALS 


4BA DOUBLE 2/6 per dos. 2BA SINGLE 9d. per dos 


CAN YOU AFFORD SEVEN SHILLINGS To Hear Concerts. 
OUR DUTCH CONCERT TUNER. 

This tuner has been designed to meet the demand for a cheap 

but, at the same time, THOROUGHLY EFFICIENT TUNER, 

for the reception of the DUTCH CONCERTS and other wireless 

telephony. Price, 7/- each. Trade supplied. 

Our Valve Holders are made from the solid ebonite, and legs 

are threaded and supplied with 8 nuts to simplify fixing. 

Postage extra. Price, 1/9 each. Trade supplied. 

Our valves are the origi al R type, and each valve is suppued 

with its CHARA C from laboratory testing dept. 
Price, 11/- each. Insurance and postage, 9d. 


J. LIPOWSKY, 814. DLE Fens Ro. 
LONDON, E.3. = ‘Phono: East 3345 


URIAH BEATON’S 
BARGAINS. 


Doane Heotphones, 2,000 ohms, with cords ex 
Double Headphones, with cords, Sullivan' 
av Boe Ge ahve Phen P a : 


OM EFE 

Stamp for reply. 

All articles previously advertised still obtainable. 
ESTABLISHED 25 YEARS. 


45, CHALK FARM ROAD, N.W.1 


TRADE MARK 


The WHITECROSS 


COMPANY, LIMITED 


: WARRINGTON 


Manufacturers of All Descriptions of 


WIRE ROPES 
AND WIRES 
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If you cannot deceive 


TELEPHONY 
USE ^ SUPER VII 
RECEIVER 


PRICE 
£3 18 O 
without valve 


Patents 
applied for 


For Single Valve reception of telephoay and music that cannot be 
UPER VIL RECEIVER and GS TUNER. 


tered, S 
There eas a pote to buy. there are two condensers fitted. 
and the only extras required are the valve, batteries and phones. 
No disposal or second-hand parts are used in the manufacture, aad 
the high-class workmanship and finish (inside and outside) is 
unparalleled. , 
For full particulars, see my New Price List, post free on applicaticn. 
AGENTS: 
Russell & Shaw, 38 Gt. James 8t., Bedford Row, W.C.1 
G. H. Parker, 10 St. James Parade, Muswell Hill, N.19 
Beresford Bros., 2-3 Bull Street, Birmingham. 
E. T. Chapman, A.M. T. R.E., 88 Serpentine Road, Poole, Dorset. 
SOLE AGENT FOR SCOTLAND: 
Wm. Kerr Dewar, 206 Bath Street, Glasgow. 


GORDON CASTAGNOLI 


MANUFACTURER OF WIRELESS APPARATUS 
15, Rayne Road, Braintree, Essex 


Owing to the reduction in the price of wire, and increased out- 
put, we are now in the position to supply * OOJAH " Slab 
Inductances at the following rates :— 


"00JAH " Slab Inductances (set of 8), Mit hat 
metrs .. T T vi .. Os Postage 9d. 
"OOJAH " Curves (set of 8 each 7 x 6", and 
circuits) .. T sa en .. 1/6 Postage 94d. 
“ 00JAH " Basket Inductances (set of 7), ee sona 
metres Ia - Sa bis = /. Postage 6d. 
“ 00JAH ” Dutch Concert Baskets (2) .. 26 Postage 9d. 


` Trade enquiries invited. 


NOTICE. . 
"OOJAH ” Slabs are the inductances which have gained 
so much favour in the past with the Wireless E i ter. 


Many imitations are now appearing upon the market, and to 
ensure procuring the genuine article, not only specify “OQJAH.”” 
brand in your orders but see that the packet is secured with the 
“ 00JAH ” Seal, bearing the Registered Trade Mark. 


TRADE MAR 


ALL "OOJAH" INDUCTANCES ARE ENCLOSED IN 'A 
TRANSPARENT COVERING AS THEY BEAR INSPECTION. 
GREENSLADE & BROWN, Jeif Road, 8.W.2 
Telephone: Brixton 639. 
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“p” "ORA" VALVES (Mullard) - 15/- 
R TYPE VALVES Valveholders E "1/6, 1/9, 2/3 


Price 11/- post free 36 volt H.T, Batteries 8/- - 15 volt 4/- 


Mr. W. Corsham, Willesden, used these Valves and Condenser, ‘001 mfd., in case - 39/- 
got signals and prize in the Transatlantic Tests. All Lines cheaper to Callers, Registration 4d. 


RUSSELL & SHAW, 38, Great James Street, Bedford Row, W.C. 1 


THE WIRELESS WORLD 


THE OFFICIAL ORGAN OF THE WIRELESS SOCIETY OF LONDON 
A MAGAZINE DEVOTED TO WIRELESS TELEGRAPHY AND TELEPHONY 


CONTENTS 


High Frequency Transformer Amplifier - - - - - - - 119 
Electric Waves and Wireless Telephony - - - - - - - 185 


Portrait (Admiral of the Fleet Sir Henry B. Jackson, G.C.B., K.C.V.O., 
D.Sc., LL.D., M.LE.E) - - - - - - - - - - 788 
Presidential Address (Wireless Society of London) - - - - - 789 
Contents continued on next page. 


; RADIO TELEPHONY & TELEGRAPHY , 


ACCUMULATORS for Aiament lighting: best makes only sup- AERIAL WIRES, per 150 ft. lengths. Phosphor bronze 3/2 5 
plicd, 4 volts 40 amps, 29.-; 4 volts 60 amps., 35/- ; © volts 7/|-; 7/22, 18/6; 7:20, 18/-. Copper, 7/25, B/-; 7/22, 
i amps., 43,8; 6 volts 60 amps., 5378. ei 7/20, T Longer or shorter lengths supplied. 

H. BATTERIES, 15 volts units, 4/4, 4/6, and 5'- each. G LEAK CONDENSER, very neat little component, 
Complete 36 volts unit with two plugs, enabling variation fitted in ebonite, price B/- complete. The leaks are so 
in steps of 3 volts, price 7/6. fitted that they may be readily changed if required. 

VALVE HOLDERS, i in solid ebonite, with small flange at base, MICA, best ruby sheet, specially selected and cut for con- 


2/3. Ditto, with large flange, 2/3. Valve legs, complcte 
with back nuts, per set of four, 1:-. 

I$ in. radius, with phosphor bronze arm, 
complete with ebonite knob, spindle, bushing nuts, and 
spring ne 4/-, 56, and 6- each. All well made and 
thorou reliable for hard wear. 

LEAD-IN "INSULATORA, brass rod fitted in ebonite, with 
soldering shoe for aerial wire one end and terminal the 
other. Suitable for running through walls or window 
sashes. 12” long, 8,8 

SWITCHES, knife mounted on porcelain bases, D.P.D.T., 
6/-; D.P.S.T., 4/6; S.P.D.T.. 8-; S.P.S.T., 2,8. Multiple 
stud switches of all descriptions also in stock. 

copper, per sheet, 12" x 6" x -002" or +003” thick, 
9d. Tin, sheet, 24^ X 12^, 44. 

made from stout ash, verv strong and durable, 
$/- each. Carriage on two. l'e, 

ENSERS, variable, special line -oor míds., fitted in case 
complete with pointer and graduated scale, marked in 
degrves 0-180, price 30;-, 2008 mfds. capacity same con- 
struction as above, price 

INSULATORS, porcelain “ shell. "type “A” ys each. Type 
* B," 2/2 each. "' Eze." small size. 8d, each 
CLOTH, :0o5* tek per square yard, $-. 


OUR ILLUSTRATED CATALOGUE FULL OF EVER 
MATERIALS. 


densers, size, 3" x 2” x -002^ thick, per doz. sheets, $/-. 
Each sheet tested to 2,000 volts. 
small high tone Sdfusta ble: in nickel-plated cases, 
ideal for testing purposes, B/- ea 
SOLDER, special acid free, needs no ag and only moderately 
hot iron. Specially made for wiring up where space is 
limited and owing to the low melting point the risk of damage 
to ebonite is minimised when soldering to terminals, etc., 
r foot, 4d, 
ALS all sizes and types always in stock, from 3/- 
per doz. 

CONTACT STUDS, 1" high by 1^ diameter, complete with back 
nut and washer, per doz., 2;-. Larger size, 2/6 per doz. 
EBONITE, shect, cut to any size, all thicknesses, best quality 
s UPPHed, per lb., 7/6. Rod and tube, in all sizes, at 

7/6 | 


PARAFFIN WAX, per Ib., 2/-. 

WIRES, instrument, all coverings and resistance supplied in 
all gauges, any quantity. 

rod, shect, and tube supplied in any quantity. Also 

all sizes of nuts and screws. 

TWIN PLUG CONNECTORS, brass plugs and sockets fitted in 
ebonite, ideal for telephone, battery and other leads, 8/- each. 

INSULATION TAPE, per 2 oz. tin 9d. 4 oz. tin 1/4. 


YTHING TO DO WITH COMPLETE APPARATUS, PARTS AND 


Price 7d. Post Free. 


RADIO SUPPLIES DEPT. 1, 236, HIGH HOLBORN, dr deir eae a 
NENNEN  QEENNENNENNEEReS — E D à 
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MEN IN THE WIRELESS SERVICES DESIRING RAPID ADVANCEMENT 
should train in spare time with the College which ensures th 
“U.EC.” (Regents Park, Londen, N.W.1) has in Twelve Years secured hundreds of successes by 
Individualieed Postal remis fer eee ee ee Werk 
confidence. to—SECRETARY'S DEPT. (Desk W 


OUR ambition, in 
UNIVERSITY Y "ENGINEERING COLLEGE, WESTGATE- ON- SEA, KENT. 
expert advice with the New Prospectus, No. 8, will be sent you without obligation. 


CON TEN IS (coninued) 


Third Annual Conference of Affiliated Wireless Societies - : - 800 
Glevum (Gloucester) Radio and Scientific Society - - - - - - &04 
Wireless Club Reports - : - - : - - - - : 805 
The Year-Book of Wireless Telegraphy and Telephony (1922) - - - 809 
Correspondence - - - - - . - - - : - - 809 
Wireless and Aviation - - - - - - - - : - - 810 
Questions and Answers - : - z - - - : E ; - 811 
Share Market Report - - - - - - - - - - - 814 


—— 


THE WIRELESS WORLD is published fortnightly on alternate Saturdays. 


All correspondence relating to contributions should be addressed to THE EDITOR, 
THE WIRELESS WORLD, 12-13, Henrietta Street, London, W.C.2. 


No responsibility can be taken for MSS. or photographs sent without stamps to 
defray cost of return postage. 


Editorial and Publishing Offices, 12-13, Henrietta Street, Strand, London, W.C.2. 
Telegraphic Address: ‘‘ Radionic, Rand, London." Telephone No.: Gerrard 2807. 


Advertisement Managers, Bertram Day & Co., Ltd., 9 & 10, Charing Cross, S.W.1. 
Telephone No.: Gerrard 8063 and 8064 


SUBSCRIPTION RATES.— 
17s. per annum, post free. Single Copies 6d. or post free 8d. 


Registered at the G.P.O. for transmission by Magazine Post to Canada & Newfoundland. 


COUBRO & SCRU'TT ON, LTD. 
Cagak Adm: Head Office: 18, Billiter Street, London, E.C.3 P Teee: 


MAKERS OF WIRELESS MASTS AND ACCESSORIES 


ENGINEERS & SMITHS, FOUNDERS, 
MAST MAKERS AND RIGGERS 


Contractors to Admiralty, War Office, India Office, and Colonial Governments. 
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© de AMT! 


The ENGLISH 
CONCERTS 


QEF- TUESDAY EVENINGS -zkW %4 


HE MARCONI SCIENTIFIC INSTRUMENT COM- 

PANY, LIMITED, cordially welcomes the co-operation of 

amateurs in making these Concerts, and the telegraphic trans- 
missions following them, of real interest and usefulness to all. 


Information regarding reception will be appreciated, and communica- 
tions will receive individual acknowledgment. Where desired, the 
' Company will be glad to advise upon points presenting difficulty. 


The Programme, as arranged at present, is indicated below :— 


STATION CALL- - - 2MT 
» LOCATION - WRITTLE, near Chelmsford 


TYPE of 


1900—1925 ' Telephony 700 LEW. 
1955—1940 | C.W. Calibration Signals 1000 I kW. 
1945—1950 |, lng i kW. 
1955—2000 .. .  . s }kW. 


LISTEN IN! 


The MARCONI SCIENTIFIC INSTRUMENT Co., Ltd. 
SALES & ENQUIRIES: 40, DEAN ST. | LONDON, W. 1 


Telegrams: THEMASINCO, WESTCENT. Telephone: GERRARD 7745 (Pvte. Bch. Ex.) 
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HART ACCUMULATORS 


SPECIAL SALE OF SMALL ACCUMULATORS 
AT LOW PRICES TO CLEAR STOCK 


These Accumulators are suitable for all 
Electrical Circuits. British Made Throughout. 
Fully Guaranteed for 12 months. Easily Re-charged. 
First-class Design and Workmanship. 


| Capacity Amp. Hrs. l 


* l"Intennittent"|"Continuous 
Rating. ing 


81x28" x3” high | Celluloid 
Exe” xe. Ebonite | 6 0/5 9 


| 


ESTABLISHED 1889. 


NORTH BRITISH 
& MERCANTILE 


INSURANCE COMPANY 
LIMITED 


FIRE LIFE 


ACCIDENT ANNUITIES 


EBONITE AND 
VULCANITE 


TUBES-RODS-SHEETS 


LARGE 
STOCKS 


BURGLARY MARINE 
FUNDS 


£25,746,000 


INCOME - - £9,110,000 


BRITANNIA RUBBER AND 
KAMPTULICON CO, LTD. 
7, NEWGATE ST., LONDON, E.C.1 


Telephone : Telegrams : Chief Offices : 

2168 Central Britannia, London : 

: € LONDON : 61, Threadneedle Street, E.C. 2. 
EDINBURGH: 64, Princes Street. 
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EDISON 


ALL- STEEL 


Accumulators for 


WIRELESS 
UNIT com | MEM 
H 0 L D E R S : | Edison Accumulators Ltd. 


15, Upper George Street, 
PRICES: London - W.1 


Fixed Unit ... 4/2 


Method of Mounting Moving Unit ... 5/8 
Coil Holders. POST FREE. 


... IVORINE CONDENSER | COM PON E NTS 


E "4 DISCS... 2/- post free. ls. 


© æ A Transformers: | HF.&L F. & LF, 
MICROPHONE BUTTONS H.F. Couplings: Reactance Capacity. 
2/- post free. H.F. Couplings: Resistance Capacity. 
Amplifiers: H.F., L.F. & Combination. 
EVERYTHING FOR WIRELESS Condensers, Anode e Resistanoes, Leaks, eto. 


ASHLEY RADIO B. HESKETH, 


69, Renshaw Street, Liverpool Manufacturer of W.T. Ramana aie: 


HIGH ST., CHALVEY, SLOUGH 


THE “BROWN” LOUD SPEAKERS 
WITH NEW IMPROVED CURVED HORNS. 


The requisites of a Loud Speaker are pure tone, clear articulation, and good 
volume of sound. The “ BROWN” Loud Speaker possesses these qualities, 
and they are enhanced by the new 
improved curved horn. 


THE AMATEUR does not always 
need the full sized Loud Speaker (H.1) 
as used in Lecture Halls, and a small 
type (H.2) has been designed to meet 
his more modest home requirements. 


THE NEW HORN used with 
both H.1 and H.2, is constructed on 
the logarithmic law of decreasing 
openings and is acoustically perfect. 


H.2 (Smail) Height 12” PRICES: 
H.1 (Large) Low Resistance, 120 ohms ... "m .. £6 5 0 
H. 2 (Small) ,, £i 0 O 
The “BROWN” Standard Pattern (with upright funnel) 

Low Resistance, 120 ohms x £5 10 O 


(High Resistances for all vatem 9/6 to 5/- extra) 
Catalogues post free on application, 


MANUFACTURERS ; S. G. BROWN, LTD., |. Ce Ud 
SHOWROOMS: 19 MORTIMER STREET, LONDON, W.1 Telephone: Museum 4950 


Work: : Victoria Road, Acton, London, W.3 Sole Agent for the Argentine : l 
Telegrams: “ Sidbrownix, London,” Telephone: Chiswick 1469. Horacio D. Guerrero, Las Heras 2480, Buenos Aires 
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THE “BROWN” MICROPHONE AMPLIFIER 


This Amplifier magnifies signals, or music, without distortion, and is of considerable 
interest to amateurs and scientific investigators. The Magnification is much greater 
than that obtained from two valves, and the current consumption is about 
50 milliamps. In construction, this instrument is simple, and it is much more robust 
than other sensitive relays of this class. This instrument satisfies the urgent demand 
for a reliable, inexpensive amplifier, which the most inexperienced amateur can use, 
and which the most experienced requires. It is much cheaper, ultimately, than a 
multi-valve amplifier, and the operator is relieved from many of the varied causes of break- 
down. It includes a transformer suitable for low resistance telephones or loud speakers. 
The price of the “ Brown " Microphone Amplifier is {6 for low resistance (120 ohms) input 
and £6 2s. 6d. tor high resistance (2,000 ohms) input. 


THE “BROWN” LOUD SPEAKER 


With an Amplifier signals or telephony may be so magnified as to cause discomfort 
to wearers of head-phones, yet not be loud enough to be audible at any appreciable 
distance from the head. Every wireless experimenter sometimes wishes to let his friends hear, which would involve the use of 
several pairs of telephones simultaneously with co uent loss of signal strength, as well as considerable expense. The 
“ Brown " Loud Speaker was designed to meet this need efficiently and economically, and is used in all up-to date receiving 


stations. The sound is intensified by means of a horn. 


are " Brown" Loud Speaker (120 ohms), Standard Pattern with Upright Funnel T T. T .. £510 : 
o : bs 


und to special high resistance i» R3 a e - "9 id $s et 5 up to £5 15 
THE ‘“‘BROWN’” SUPER-SENSITIVE TELEPHONES FOR WIRELESS, ETC. 
These Telephones are unquestionably the clearest and most sensitive made, and, consequently, increase the distance over 
which the wireless can be heard, 
Te " Sa d n nr As supplied to British, Allied and Foreign Governments. 
e Brown LI] » ype R di H 1 I CE I 
The “ " “D” Type Headphones (Improved flat diaphragm type)— 
The above telephone prices include Cords. 
CaTALOGUE Post FREE ON APPLICATION. 


Sole Manufacturers: S. G. BROWN, LTD., 
SHOWROOMS where the above Instruments 19, MORTIMER STREET, W.1 


Works: Victoria Road, North Acton, London, W.3. 
Telegrams: ‘‘ Sidbrownix, London." Telephone : Chiswick 1469. 
Sole Agent for the Argentine : Horacio D. Gverrero, Las Heras 2480, Buenos Aires. 


SIEMENS DRY BATTERIES 


FOR OPERATING WIRELESS VALVES. 


HE illustration depicts a Siemens standard type of “ 15 volts" 

Dry Battery which is largely employed. If a battery of greater 
capacity is required size No. 789 ‘ 15 volts”’ 11 cells, should be specified. The 
latter battery measures approximately 141 in. X 12 in. X 33 in. high. 


The Company manufactures 
all types of Leclanché cellsand 
batteries, fluid and dry, and 
can usually supply these to 
meet special requirements. 


Manufactured by: 
SIEMENS BROTHERS 
& CO., LTD. 
WOOLWICH, LONDON, S.E.18. 


" 15 volt" Siemen's Dry Battery No. 643. 


in. X 22 in. high. — Obtainable from all Dealers. — 


Dimensions 94 in. x i 
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WIRELESS APPARATUS 
INSTALLED UNDER RENTAL 
& SERVICE AGREEMENT OR SOLD 
OUTRIGHT WITH SERVICE AS 
REQUIRED. 


THE MARCONI INTERNATIONAL MARINE COMMUNICATION CO. LTD. 
MARCONI HOUSE , STRAND, LONDON, W.C:2. 
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st ne UNIT APPARATUS 
THE ‘BRITWIRE’ COIL 


AS |ILLUSTRATED) 
The ‘ Britwire oil is  duolaterally wound coil having the lowert 
capacity of any coil on the market. By using these coils you can increase 


1 ircm 10 t. to $0. 
lg eres a of your signals die dere cm e er cen per cent. 
IPRICES UNMDUHTED: 


Coil Wave Range Price. 

No. -oo1 Míd. Condenser 

in parl. 
1 1 2- 

2 1 23 

3 700 3.- 
4 400—1,200 4- 
5 500-1,600 46 
6 600- 46 
7 1,000-3,000 . 48 
8 1,200—4,500 . 5- 
9 1,500-5,500 .. : 6.6 
10 2,000-6,500 .. . 78 
11 3,000-7,500 .. ^ 8&8- 

4,000-19,000 .. : 9.- 

18 . §,000-14,000 .. : 96 

14 . 6,000-18,000 .. . 10- 

15 10,000- 22,000 . 126 

18 , um .. 15,000-30,000 .. : . 15- 

Mounted 3/6 each extra. 

Three Coil Holder on Mahogany base .. 20 - 
UNIT TUNER .. 3 £6 15 0 
UNIT DETECTOR 4 00 
UNIT AMPLIFIER § 15 0 


l same style and sise. —— 
PEUT NIU ane tomas Security any RR RE RR 


s oe DEEST us 
frünslorm er | ODD COMPONENT PARTS 
22/6 Telephone Plug and Cord UR e L- 
s Telephone Jack ... : - .. 9d. 
Using tuo frange P.O. Lever Switches .. id e. &- 
| Mim TOP Mounted Condensers, with Knob and 
y j of 24, Floating Scale, new HE '001, 32/ 6 ’ ‘0005 , 27/6 
Mes ere ep Mark III Tuners, new  ... € .. 90/- 
Presse lantic: Sig Mullard ORA Valves  ... M .. 15/- 
without a H.F. Pocket Voltmeters LL .. 4/9 
Waele Wand Filament Resistance, for panel mount e 5/6 
= Feb. 18th). D.P. Double Throw Switches on Porce- 5/ 
dese M S TTE ]2 base E 
Rotary Switch Arms each 2[9 Grid Condenser and Leak, any value. 5/- 
Also Terminals s all kinds as ne ee Holders, with or with- T 
i : cut Nange l 
Peno Valve Legs, best make, with nuts and 
SEND FOR LIST FREE. screws aes per dozen 3/- 


Orders over 40/- in value Cariaxe Paid. 


POST ORDERS TO :— 


THE BRITISH WIRELESS SUPPLY CO., 


6, BLENHEIM TERRACE, LEEDS. Telephone: 26926 
Branches r— 

11, Church Street, 18, Eldon Square, 33, High Street, 
WEST HARTLEPOOL. NEWCASTLE-ON-TYNE. SOUTHAMPTON. 


TELEPHONE 378 TELEPHONE 360 TELEPHONE 403 
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Read what the | 


TRANSATLANTI 
2nd PRIZE WINNER 


Says : 

" The Mullard Valves used by me in the Transatlantic 
Tests were some I purchased sixteen months ago, and 
they have been in constant use ever since. 


" By all the rules of the game they should have burnt 
out or been pensioned off long ago, but so far I can detect 
no loss of efficiency by their continued use." 


(Signed) Horace N. Whitfeld. 


“ORA” VALVES a 


Price 15 / = each. "15/- Each. 


Anode 30 volts. Filament 3.6 to 4.0 volts. 


If your usual Wireless dealer cannot supply, forward the 


coupon and give his name. MULUARD BATENT 
Terms for quantities oa application. for Grid e "Gnade F Circus’? 


( / he original of the above letter, with similar testimonials can be seen at our ofices on reges 
MER P 
Ciiarve ect y puly 
a 


Registered O ^ Trade Mark 


MULLARDO CCNDENSCAZ 


None genuine without this Merk i | E 


Mull; rd in Sockets 
ullard 4pin e M RD 


Mullard Mc 
Radio Valve Caltd. | eee 


Claybrook Road. | ea ao 


Hammersmith Wa we , Quantity : Description and Price 
Glasgow Depot: 206 Bath Street. e misera 7 RA. 
Mullard i 
SON aridis | Mullard patent renee 
HMAdmiralty Wer Office blocking condenser 1 2, 8 
è Mullard 4pin Sockets 
RoyelAir Force & PostOffice Price 2/- each. 
ea ase Lendon | enclose (cheque. money order, P.O.) 
for... to cover the cost. 
AUI rac rese el Ee 
Ald rE S teet EE oce ne temi iod: 
Name of usual Wireless Dealer... 
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—— LESLIE McMICHAEL 


M. i. Radio E. 


PROVIDENCE PLACE, WEST END LANE, KILBURN, N.W.6 


(Bus Services 1. 8, 16, 28. 31 all pass West End Lane.) 
Telephone: HAMPSTEAD 1281 Nearest Tube Station: KILBUBN PARK (HAKERLOO) 


HE FOLLOWING complete sets of receiving apparatus have been 
selected as being best suited for the amateur experimenter who desires 
to buy apparatus that he can add to readily as circumstances permit. 


SET 1. -Consisting of Aerial 100 ft. 7/22 stranded tinned Valve Holder with Fil Resistance mounted on cbonite pane! 
copper wire, 2 porcelain insulators. leading-in tube, set A in polished case. Suitably engraved. Price 15.6 

coils 300 metres to 20,000, H.T. battery 60 volts, a 4-volt ee : me 
x ap Accumulator, 4 valve legs, 1 filament resistance, var Ge it cok 10. enamelled and stranded, 100 ft. coii, 

Valve, 1 pair 4,000 ohm. head telephones, : grid leak i : , . 

aud pena 1 variable condenser with knob and scale TELEPHONE EAR PADS. Rubber. They protect the ears 
0005 mfd., piece of ebonite sheet for mounting parts and . and make "'listening.in" on weak signals a pleasure. 
12 yds. rubber covered flexible copper wire 19,30. 4/- per pair. [it any phones. 


Post free £6 10/- with instructions. 


SET 2 — Consisting of Aerial 100 ft. 7/22 enamelled and stranded 
copper wire, 4 porcelain insulators, leading-in tube 18” or 12*. 
Burndept or Duolateral coils from 300 metres to 20,000, H.T. 
battery, Siemeu s, 75 volts, in mahogany box, a 6-volt 40 amp. 
A :cumulator valve holder and filament resistance mounted on 
eboidte. panel with terminals in polished box, 1° R” valve, 
1 pair Brown's head telephones reconditioned 4,000 ohni., 
1 grid leak and condenser, 1 variable condenser ‘oor mfd. and 
1 variable condenser. -ooo5 mfd., both in mahogany boxes 
with terminals, 24 vds; rubber-covered 19/30 flexible copper 


WILE, 
Post free £185 with instructions. To Suit our Switch Arras 
l Ama "m o. ed.) YT. 
SET 3- Consisting of apparatus ag above (Set 2), and in addition Large. .. Q$-do: 
à 2-valve note magnifying unit complete with valves mounted REACTANCE FCRMERS. 
on €bonite panel in mahogany box with all necessary terminals ] ; 
and resistances, Most useful to the experi- 


menter. May be wound 
£ 1 9 to any wavelength. Inside 
diam. 3”. Outside diam. 4”. 


Additional, £8 for Western Loud Speaker complete with horn Complete as illustrated 7;6 
and mahogauy base, 


CONTACT STUDS” 


Any of the above sets can be readily added to and form the (hor anel OUI SERS 
nucleus of a first class efficient receiving station for telegraphy, In polished cabinet with  -oor, :002, -003, etc. $~ each. 
speech and music. terminals and pointer .. 12/6 N 


Special Terms to the Trade. 


SEND FOR COMPLETE ILLUSTRATED PRICE LIST OF WIRELESS 
GOODS (ENCLOSE 2d. POSTAGE). 


| «Brydon - Hodgson’ WIRELESS SLIDE RULE cc | 


1000¢e% PATYOOK HOQ-290N SALLIS SLIOC AUL. res T T (o Cv rrcosoen "— 


eu ero) b aus e, 
Es Er xigterestoatnlua I" atus LLLLIL! millia E au E innu MEW tanla : 
oc E 42 €4 os 06 ot 44 4 8 $79 1t 4 x. op o» X. woe. CU - 38 2 1e ca ZI 
0099 .f $ v 
DAS Tr. IS i | i i i! t : Hf | jn il M d i "s ; 3h WAHR 
Sat a UN Miti Mir E aM y MER M dE EE s MN xc th aer 


The Brydo Wireless Slide Rule is to meet the ot 
Hosts UIT a Bale nec mee ag those engaged in the construction of high 
The equation & = K LG 


where - wavelen inductance, C = capacity, astant d ! 
= AS v Mod ce, pacity, K = co epeniing upon the units used, is commoniy- 


The slide rule solves this equation instantly waere one or other of the factors is unknown. It is easily ‘manipulated 
and free from the cumbrou: rules invariably assooiatsd with Wireless calculating devices. PRICE 21/9 Post Free 


s ote Mannan” W. F. STANLEY & Co., LTD., 286, High Holborn, London, W.C. 1 
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c) WHY PAY POUNDS FOR A SET OF 7) 
LATTICE WOUND INDUCTANCES 


YOU CAN EASILY MAKE AS MANY AS YOU WISH FOR THE > 


PRICE OF THE WIRE ONLY BY POSSESSING A 


a “LOKAP ” (imo 
LATTICE COIL WINDER 


The only simple machine for winding coils giving the Sine Wave 


Lattice way. Regd. No. 688869/21 


" Lokap" Wound Coils are 12 in. internal diameter and wind 
up to 6 ins. external. Thicknesses } in., d in. or 4 in. 


PRICE 2 |" Pon: T exi: 


Including set of Cams and Instructions. 


STOCKED BY EVERY PRINCIPAL WIRELESS HOUSE THROUGH- 
OUT THE COUNTRY. Ask for Pamphiet, or write to the— 


Sole Licencees, Manufacturers & Distributors 


MITCHELLS ELECTRICAL & WIRELESS, Limited 
188, RYE LANE, PECKHAM, S.E.15 
THE TALK OF “THE MODEL ENGINEER '" EXHIBITION 1922 


t Being sturdily built, with ordinary care will not wear out. 


RADIO-CONSTRUCTA| |A FEW SELECTIONS 


The Pierced Ebonite Boerd. Holes 1j" centre to centre. 


FROM OUR LIST. 


£ s d. 
Receiver Amplifiers (3 valve) 5 10 0 
C. Mark III Amplifiers ..6 0 0 
H.R: 'Phones 8,000 ohms ..1 5 0 
Weston Voltmeters Type 301 210 0 
Weston Ammeters, 0 to 30 
amps. ANE ..210 0 
Transformers, Inieívalve .. 1 0 0 
Transformers, Telephone .. 16 6 
300 ohm Telephones and 
Transformer,complete.. 1 5 0 
Potentiometers, 800 ohms .. 7 6 
Filament Rheostats .. 6 6 
5 Stud Switches (panel type) 6 6 
Double Pole change-over 
> ! Switches 5 6 
Fig. |. 13àx10) x1 .. 21 | Fig. 4 Combined Valveholder 
Fe I St Ot UN. w r P ra dod Wire : ARNOLD MACK & CO. "Phone: 
Fig. 3. hreeCoilStand 81 | Aem Comml oo" "gig 'Exonerator 14 Sun St, Finsbury Sq., LendenWall 
Further particular, from: 222, GT. DOVER STREET, London, E.C.2 
Telephone Hop 3029. LONDON, S.E.1 
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P. ORMISTON & SONS Silk and Cotton Covered H.C. Copper Wire, Resistance 


Wires, Fuse Wire, Binding Wires, Charcoal iron Core 
(P. H. ORMISTON) :: ESTABLISHED 1793 Wire, Asbestos Covered Wire, Braided and Twisted Wires, 

Bare Copper Strand and Flexibles of any Construction, 
79 Clerkenwell Rd., London, E.C. 1 Wire Ropes and Cords (fine sises) in Galvanized Steel, 
“ Ormiston, London." Hu 3 13259 Central Phosphor Bronze, &c. 


3NAL'NO-311SVOMSN Dad SYWHVU 
‘PIT “09 SHOLONW 3SVHO PUL 

4 7d2] Ssajadify or 

SISIT Á4D40dum3)j 40J IIUM 
Pp" 9/g:" — se[e»g 1osuopuo?) ənuoqg 
ARE YOU QUALIFIED ESAn eA Doku 
FOR THE JOB YOU SEEK 'P6 s 9/p'" AG] 's2usmegq GBS ,suauisic 
IF NOT—WHY NOT 8 ‘PR cL'U Lyons sn PySeg yeo 


- Hood JU" -e “o oct speummuay vig e 
Emolenoy do vou WE TEACH BY POST | | P6" giz zp ued spuuuo] vg o 


Carr P Your word to : a MN . 

UA. Pere Medea [TET zz ses pros “poH SAA 

that you are effici t : - M" » 

Collexe Qualifying Diploma Paidia Construction l PS 6/9 J9iu3pno^) pur ye? Fury 

or Certihcate signed by the Clerk of Works Duties ° : ü Sade we 

Professional DIAM ts a prank Aviation PS 6/9 $419$U3pUO^) 4131UJ2 A 
efficiency, anc ; ! ‘ ‘ 

ase in seek remunera- | Boller Engineering P91 od 9/G p31unourun 'so»uejsts23] ju2ure[ J 

tive position. : ponte ie | | j 

We specialize in all nemis x 

exams. connected Civil Engineering l S NI 1 E IN OS 


with technical sub- Concrete and Steel 
ects. It you are prepar- Draughtsmanship 


nx tor any CER: ask n. pert : Electri trieit ty SüLViVddV SSTITUIM = 
advice. All particulars f 
FREE OF CHARGE. pogineering JO SHJOIS AVUVT | 
Parents Should seek our Internal Comb. Engines GAVH GM LVHL Lao 
advice for their sons. : Marine Engineering : n 
ALLENGE! Mathematics Uod LON Od MON ‘dn 
C R | Matriculation ACIS LHOTH SIHL NUNAL 
We are prepared to produce elallurgy l 
on demand 6,000 unsolicited Minin nag : OL GXISÜOHL WAVH 
testimonials from successtul Mine ore 
students or pay {1v0to any Motor ineering 
charity you appoint. Having Paitin bo 
helped 6.00u to prosper tr, : 
surely we can help YOU. Salesmanship : FOR SALE. 
It you are interested in any Sanitation : R. Vatves Tested (sent at Buyer’s risk) . RN p 
of these subjects write, Shipbuildin Ebonite Knobs, 3 for 
cae me ped m^ and acer Baa vallis : Ex. Army Microphones with Replaceable ‘Insets 
e^ E ellin : 
BOOKL E T. d | wi rap & Tele hony H.T. Nu pot Boxes, te volts 5 T 2 Plugs 
Please State Your Aze. ess lelegrap H.T. "Plu ith Leads i nO Per Pair 
ADVICE FREE. DEGREE for Apprentic T oa, Receivers j 
Mahogany Instrum: nt Ca es with Brass Lock and per yard 
Courses A x $ x 6 
. Wilson 130 Watt. (long wave, Tiaasmitting: ket. Con 
specially plete with Interrupter ] 
oom- Ebonite change-over Switches on Mabogany base 
bined to Post Office Relays, in glass top cases. .. j 
meet all New and Ex. Army Apparatus in Stock. All Carriaze Pail. 
require- C. S. SWAN, 191, Bishopsgate, 
ments Near Liverpool Street Station, oe E.C. 2, 
` Telephone : London W 


RAPID WIRELESS TRAINING 


DAY AND EVENING CLASSES: Correspondence Classes with Instrument work at School 
if desired. Postal Course on Valves. Classes for Amateurs and Experimenters. 
CABLE AND INLAND TELEGRAPHY. For details send P.C. 


Neen 1036. ELECTRICAL TRAINING COLLEGE, Radio House, Manor Gdns., Holloway, London, N. 
Neth 05 Let aub, BAGH MOUSE, MAROT GODS, HOMOWAY, LODGOD, N. | 
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THE WIRELESS EQUIPMENT CO. 


TRANSMITTING APPARATUS. EM 
Radlo-Telephony and C.W. Transmitting Set. Pro/Patent 26220/21. 


This Transmitter employs the very latest system of Modulation Control, which gives the maximum Radiation on 
Speech, using an ordinary " R " type receiving valve as Modulator. 


Complete Set for 1,000 metres W/L on P.M.G. aerial Lo s £1300 
Control and Power Unit only oe - ix ids £8 O O 
Inductance Unit only ... £5 O O 


RECEIVING APPARATUS. 


the mo-t efficient for the reception of Music and Speech, and is ‘of neat and attractive desiga £8 17 6 
Tuned Anode Panel, for VEL to ni case type of aga ano Tute Terea consering it to an 
efhcient Receiver for Telephony £2 18 0 


Type " AB" Range 500 to 2000 m. € ae £510 0 
"ABI" , 500 to 5,000 m. ftted with 1 v. L.F. Amplifier built ino Set ~.. .. £7 5 O 
"AB2" .,. 500 to 5,000 m. fitted with 2 v. L.F. Amplifier built into Set zm .. £9 5 O 

Loading Inductance Unit for increasing the W/L of above sets to 20,000 m. without interfering with the set 

itself, boxed to match all ** AB ” sets so . £410 0 

Type " LSW " Tuners W/L Range 600 to 24, 000 metres, fitted with variable condenser and complete with 

all coils a .. £10 10 O 


"LSW |" W/L as ahove fitted with one stage L. F. Amplification s PN a .. £12 0 0 
Ali Vaives Extra. 


Price Lists sent upon receipt of stamp. 
Experimental Station : Offices & Test Department : 


Wickford, ESSEX. Brentford. 22 PARK ROAD 


Agents for Holland: RATABOS DEVENTER Colliers Wood, S.W.19 


To all who mention the “ Wireless World" and send 


Tel. Address 6d. for postage, we will send six back copies of the 


Tele 
* Gardlocket. Fen, London.” 1650 Passa (3 e (3 lines). 


GARDNER, LOCKET 
and HINTON, LTD. 


LONDON, CARDIFF, NEWCASTLE. 
ON-TYNE, GLASGOW, ETC. 


uotations and Specifications given for free. This will prove to you that the PHILATELIC 
3 descriptions of Welsh and other MAGAZINE is the best Stamp Collectors’ Newspaper, 
Steam and Manufacturing Coals. All the news for 3d. a fortnight. Current issue 


from your newsagent 3d., or 4d. post tree from:— 


^ ppl Heed Office : 
13, PENCHURCH AVENUE, E.C3 HARRIS PUBLICATIONS LTD., Balhem 


Catalogue of Stamp Albums and Accessories free. 


WIRELESS TRAINING COLLEGE LTD. 
$T. MARY ST., CARDIFF, & NEPTUNE CHAMBERS, VICTORIA ST., BRISTOL. 


The above Colleges are amongst the most successful in Great Britain for 
quickly qualifying Students for the Wireless Service. We have, since the 
outbreak of War, passed over 1,000 Students to Wireless Appointments. 
Two Systems are taught, the Marconi and Siemens Quench Spark System. 
We make a speciality in training ex-service men who have some know- 
ledge of Wireless. @ Ex-service men can have a free test to ascertain 
the time it would take to qualify them if they will call at the College. 


For Terms apply to— 
LIBUT-COMDR. J. R. SCHOFIBLD, M.B.E, R.N.V.R. (C) Principal. 
P.S. Every studeat who qualif&ed at our Colleges was placed ia a permanent situation. 
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“THE BOOK OF THE WEEK” 
—John o London's We kly. 


FIFTY YEARS of 
ELECTRICITY 


The Memories of an Electrical Engineer 


by J. A. FLEMING, M.A., D.Sc., F.R.S. 
371 Pages. 111 Plates. 


me 30[. ver 


(Postage 1/-.) 


CONTENTS. 
Introduction. 
hap. I. Telegrap's and Telephones in the last Fifty Years. 
I ynamos, Alternators. Transformers and otors. 


HI. Electric Lamps and Electric Lighting. 
IV. Electric Heating. Cooking and Furnaces in Five 
Decades. 
V. Electric Supply Stations. Storage Batteries. Railways 
and the Transmission. of. Power, 
VI. Theory and Measurements. 
VII. Wireless Telegraphy and Telephony. 


Conclusion. 


THE WIRELESS PRESS, LIMITED 
Dept. W W.. 
12/13, Henrietta St., London, W.C.2 


BE UP-TO-DATE 
READ THE 


WIRELESS TRANSMISSION 
OF PHOTOCRAPHS, 


By MARCUS J. MARTIN. 
139 Diagrams and lllustrations. 


Post free 5/6 


143 pages. 
Price §/- net. 


THE WIRELESS PRESS, LIMITED, 


Dept. W.W. 
12-13, HENRIETTA ST., STRAND, LONDON, W.C.2 


LIST OF 


Regular Transmissions 
OF 


WIRELESS STATIONS 


Giving Time, Call Sign, Wavelength, System, etc. 


PRICE Gd. POST FREE. 


The Wireless Press, Ltd., Dept. W.W. 
12-13 Henrietta Street, London, W.C.2. 
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For Winter Evening Amusement. 


My ELECTRICAL 
WORKSHOP. 


By FRANK T. ADDYMAN. 


Contains a host of well illustrated original 

suggestions and explains very clearly the 

materials required and how to use them. 

An endless interesting entertainment can be 

had by following the bints and instructions 
contained in this book. 


NO PREVIOUS KNOWLEDGE 


IS REQUIRED TO GET GOOD 
RESULTS. 


lt is an inexpensive pastime and one which 
makes a strong appeal to the curious and 
intelligent youth. 


PRICE í m NETT. 


(Postage 9d.) 


The Wireless Press, Ltd., Dept. W.W. 
12/13, Henrietta St., London, W.C.2 


WITH GOOD APPARATUS YOU 
CAN GET GOOD RESULTS 


THE “ W.P.” 


Morse Practice Key 


Well Made. First-class Finish. Thoroughly Reliable 


Price 7/6 Post Free 


THE WIRELESS PRESS, LTD. 


12-13 HENRIETTA STREET, LONDON, W.C. 2 


THE WIRELESS AGE 


THE AMERICAN MONTHLY JOURNAL OF 
WIRELESS TELEGRAPHY AND TELEPHONY 


Price 1/6 post free. Subscription 18/- per ann. 


A ''Go-a-head'"' Magazine 
for Operators & Amateurs 


Sole European Agents : 


THE WIRELESS PRESS, LTD.. 
12-13 Henrietta Street, Strand, London, W.C.9 
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NOW READY 


Year Book of 


Wireless 
Telegraphy and Telephony 
1922 


1476 Pages. Demy 8vo. 


PRICE 15/- NETT 


(Postage | /-) 


CONTENTS :— 


Record of the Development of Wireless 
Telegrapby—National and International 
Wireless Laws and Regulations—Directory 
of the World's Land and Ship Wircless 
Stations—International Allocation of Call 
Letters—Alphabetical List of Call Lett:rs— 
Meteorological Section—International Time 
and Weather Signals—National Résumés 
of Progress in Wireless Telegraphy— 
Particulars of Wireless Telegraph Patents, 
I921— Aviation Section— Tabular List of 
Aviation Stations—Useful Data Section— 
Wireless Terminology—Conventional Signs 
used in Wireless Diagrams— Companies 
Engaged in the Commercial Development 
of Wireless Telegraphy— Biographical Sec- 
tion—Literature on Wireless Telegraphy 
and Telephony— Directory of the World's 
Wireless Societies — Directory of Wireless 
Colleges and Schools— List of Licensed 
Amateur Transmitting — Stations— Code 
Section—Special Articles on “ The Farthing 
Resistance of Antennæ." by Dr. Miessner— 
'" The Recording of Wireless Signals,'' by 
Dr. Abraham—'' The Birth and History of 
Long Distance Wireless Telegraphy "— 
** The Rectification Effect in its Reaction to 
the Composition and Structure of Crystals." 


A valuable feature of the present issue is the 
specially drawn map, which gives, for the 
first time, a simple means of finding the dis- 
tance and true direction of Wireless Stations 
in all parts of the World, from London as 
the centre, 


The Wireless Press, Ltd. 


Dept. W.W. 


12-13 Henrietta St., London, W.C.2 
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SEA. LAND 
and AIR 


THE AUSTRALIAN 
MONTHLY JOURNAL 
of Aviation, Radio-Tele- 
graphy & Radio-Telephony 


possa pn 
: 1/9 NiNININININPO Subscription $ 
: Post Free ; : - E 
THE WIRELESS PRESS LTD. 


12-13, Henrietta St., Strand, W.C.2 


HAVEYOUGOTONE! 


THE VEST POCKET 
DICTIONARY OF 


TECHNICAL TERMS 
Used in Wireless Work. 
By HAROLD WARD. 


Is a handy little companion which 


no WIRELESS AMATEUR or 
OPERATOR should be without. 


CONTAINS OVER 15,000 DEFINITIONS. 


"n 2 /6 NET. 


POSTAGE - - 2d. EXTRA. 


THE WIRELESS PRESS LIMITED 
12/13, Henrietta St., London, W.C.2 
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THE WIRELESS 


Special Eas z Slightly Shop-soiled 


Rotary Variable | Condensers. 


Air Dielectric, 10 moving and rr fixed 

Plates, Ebonite Top and Knob, Brass 

Terminals and Pointer, engraved white, 

in polished Case, *0005 mfd., 15/- each, 
or 27/8 for two. Post Paid. 


E. J. FALLON, 7s Hermitage pa. 


J. HENDERSON, 
2, Hollywood Road, South Kensington. 


Condensers, variable, new, :0003 14/- 
Ditto do. do, 00055 18/- 
Ditto do. do. -oor 24/- 
Ditto do. do. Vernier 5/6 

Filament Rheostats, for single valve 5/- 

do. for three valves 6/6 

Interchangeable Transformers, to fit valve _ 
holders, 1,000 metres .. 6/- 

Valve Holders 1/6 

Aerial Stay Wire (Aero Cable), 15 owt. 

strain, ine on —- 
per 100 ft. . 5/- 
Strainers (Turnbuckles) each — 8d. 
tto do. per doz, 7/6 
Postage Extra. 

Condensers, -o01 míds., new each 38/- 

80-meter Rear Receivers each 45/- 

Switch Studs, 6 BA, nuts and washer doz.  2/- || 

Filament Resistances, rotary each  5/- | 

6 BA Terminals, new doz. 4/- | 

Ebonite and Brass Insulators each 6d. || 

Laminated Switch Arms, brass bush, nuts 
and washer "Ww £ .. each 2/- 


SPECIALITY.—Single Valve Detector Panel, 


complete with Filament Resistance, Valve 
Holder, Grid Leak and Bye-pass Condenser, and 
Terminals mounted on engraved ebonite top in 
French polished mahogany case. Price 35/- 


Send $d. for our latest Catalogue and advice. 
RADIO EXPERIMENTAL CO, 


103, Gell Street, SHEFFIELD. 


igarette 
& see what 
you save. 


CICARE THE 
^ PAPER 


BEST & PUREST 


TECHNICAL BOOKS.—Second-hand and New 


Books on every conceivable subject. Catalogue 
free. State wants. Books sent on approval. 
Books bought.—FOYLE, 121-125, Charing Cross 
Road, London. 

3-VALVE RECEIVING SET and Valves, in 
mahogany case, comprising 1 H.F. reactance 
capacity 180-4,000 metres, 1 rect., 1 note magnifier, 
I "0003 variable Gamage tuner, 60 H.T. bat., 

4-volt 40 amp. accumulator, 2 ,000 ohm telephones, 
aerial and earth wires, £15. SMITH, 2, Lesbourne 
Road, Reigate. 


EXCHANGE.—Brand new Weston Relay. Offers. | 
—RADIO, 45, Wolseley Road, N.8. | 


EDISON'S latest Blue Amberol Records, md 


free. —ROBINSON, 333, Hainton Avenue, Grimsby 
MARCH 18, 1922 


| block 


| 1" diameter, 18” — “approximate ly 2” damaged, 


| CHARGING DYNAMO, 6-volt 5 amp., 


| new valve: 


slide inductance, buzzer, detector, insulators, 
wire, etc. Lot £5, or separately. Stamp, hoto.— 
| Box '* P" BERTRAM DAY'S € amie o 


WORLD EXCHANGE AND 


ALIVE OR DEAD ?—4Are your instruments 
alive ? . If not, liven them up by fitting our low 
resistance terminals. Illustrated lists, two stamps. 
—ELECTRICAL SUPPLY STORES, King 
Cross, Halifax. 


COMPLETE Receiving Set, including aerial wire 
and earth, comprising Marconi valve amplifier, 
Brown's 'phones 4,000, two accumulators, two 
H.T. batteries, home-made tuner, I ,000-6,000 
‘oor condenser, long wave coils, 2 lbs. silk wire 
fine, also #” spark coil and three terminal key, 
amplifier Bona. cost £19. Everything as new. 
Sacrifice for immediate sale, {15 the lot, or 
separately. —_BRIDGEWATER, Rosedene, Thames 
Ditton, 


SULLIVAN'S ’Phones with Brown’s Transformer, 
new, 30s.—BONNER, 39, Abbey Road, Enfield. 


AIRCRAFT TUNERS, Mark I (2) quite new 
with H.T. battery boxes and calibration charts, 
complete in transport cases, {4 each. Six Mark ll 
3-valve amplifier transformers, £5. Six-volt Fuller 
accumulators, 20 a.h. (actual), in cases, 
25s. each. Variometer and lots of sundries, 
cheap. List on application. —RADIO, Oast 
House, Crowhurst, Sussex. 


MORSE RECEIVING, mastered in few hours. 
Sends any message, any speed, and easily made 
for 1s. Last years, nothing to go wrong, and is | 
invaluable to amateurs. Particulars and drawing 
2d.—GRIMSHAW, Leigh Street, Golborne, Lancs Lancs. | 


BROWN'S 8,000 ohm. reconditioned "phones with with 
cords, new condition, 355.— DANIEL, 49, West 
Street, Winshill, Burton-on- -Trent. 


REDUCED PRICES, best quality ebonite rods, 


TAKE A oe 


those noisy filament rheostat 
| your sets and 


PUT ONE 
of Peto's * VELVET " Rheos 
its place. It saves 
your valves, and is an aid fo 


ALL PUT 


one of these condensers in 


————— —— à — MH 


t 


rest perfect, 1s. 6d.; two, 2s. od.; four, 5s. 
Fitted with brass rings both ends for ‘aerials, 3d. 
each extra; tubes and sheet equally cheap. 
Enamelled copper wire, 47 S.W.G., 2 oz., 4s. 6d. ; 
three ozs., 6s. 3d. ; four ozs., 8s. ; ‘all post free.— 
5 ELECTRICIAN.” Umtali, Alvaston, Derby. 


N. & G. -focal plane square reflex Camera, fitted 
with Zeiss Protar lens, changing box, all acces- 
sories. Cost £45. Will exchange for valve receiver 
or recording; cash adjustment if necessary. 
RODGERS, Glencairn, Marine Road, Eastbourne. 


new, 25s' 
h including 


Singie valve set in cabinet, un x23». 


'phones, 8,000 Sullivan's, aud accumu- 
lator, 4-volt, nearly new, £5. r/1o H.P. induction 
motor B.T.H. 110 volt 50 cycles, £2.— 
MANSELL, Woodfield, Malvern. 


INSTRUMENT DESIGNING carried out and 
first models made. Submit proposals and ideas 
to Box "M," BERTRAM DAY'S ADVER- 
TISING OFFICES, 5, 9-10, Charing Cross, S.W.1. 


B.T.H. PORTABLE FOR SALE; accept £25.— 
Box “ K,” BERTRAM DAY'S ADVERTISING 


OFFICES, 9-10, Charing Cross, S.W.r. 
3-VALVE NOTE MAGNIFIER, £3. With 
Valves, £4 5s. Loud Speaker, 32s. Complete 


2-valve Receiver, 


500-20,000 metres, separate 
Tuners, £8 10s. 


Bargain. 32-stud Loose Coupler, 


OFFICES, 9-10, Charing Cross, S.W.1 


TINGEY C.W. Telephony Toni with 
Valves as new, £7. B.T.H. Generator, 600 volts 
H.T. and L.T., perfect, £8. Mark III Variable 
Condensers, ‘0005, £i. 'oO01S 32s. 6d. Receiving 
Set, 3-valve, new, £4 10s. —LASSMAN, 4, Avenue 
Parade, Barking Road, East Ham. 


4-V ALVE L.F. AMPLIFIER, German, with 
R. Valve Adaptors, £5 15s. Also Marconi Tvpe 24A 
Set, crystal and two stages H.F., £7 15s. Both 
practically new.—8, Kerslev Street, Battersea. 


MARCONI SPARK TRANSMITTER, works - 
IO-volt battery, 350, 1,000 metres. Transmi 

over four counties. Perfect, £5.  SHIRGOOD, 
* Abbotsford," Hinckley. 
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‘THE 1922 VELOX 23° and 3j* 
. Centre Slide-rest, Plain or Screwcutting. 


‘VELOX TOOL CO. 


: 255, Westgate Road, Newcastile-on- Tyne. 


J wi 
$ -~ NES E 
= 
Seaerbeasxesssscs, 


“STILL THE CHEAPEST 
FIRM FOR WIRES 


\ wire wound on bobbins free. Postage extra. 
-iw.e. E Do Single Silk. Dble. Silk. Emd. 


1^7 
110 1 11 4;- 54 1/8 
Vil 2i- 4/- 54 19 
2/- 21 4/2 56 1/10 
2/1 2,2 4; 56 111 
2/2 23 4/8 02 2/6 
2/6 2 11 5/- 68 2/8 
3/- 368 5:6 7 2/8 
3/7 41 6.8 8/22 3/2 
4/4 47 7/2 9/. 3/6 
5/- 56 8/- l0- 3/10 
6/- 7/8 9/2 13/- 4/2 
7/- 83 11/6 14/. 4/4 
8/8 10:2 14;- 15/06 4/8 
11/8 132 16/- 19- 5/3 
15/- 18 - 18/8 22/6 6/6 
17/8 21/- 31/6 94'- 9/- 


BOWER & CO. 


Proprietors : Wimbledon Electrical Co., Ltd. 
Manufacturing and Electrical Engineers. 
16, KINGSTON ROAD, WIMBLEDON, $.W.18 


I Buy Wireless Gear 
of every description. 
Send your particulers te: 


WILKINSON, 


‘Lonsdale Rd., Kilburn, N.W.6 
LATHES. 


Ger particulars of 


NAVAL WIRELESS SET complete (1 kW) with 


Apply 92, t Deay’s Road, Sexthampton. ^. || ELECTRADIX WIRES 


MECHANICAL ENGINEER, College Trained, Highest Conductivity at Lowest Prices. 


age 37, A.M.I. Rad., E., keen Model Engineer 
and Wireless Experimenter, is prepared to accept Gate: xu S.S C. at 
position with progressive firm.—Apply in first 18 ix 1l 9% XT 3 
instance to Box “G,” BERTRAM DAYS saa @ 4 
ADVERTISING OFFICES, 9/10, Charing Cres, | | $9 :: 378 .. 4 6 ae 
Sete ENS A . 80 .. 50 5 9 
TRANSFORMERS, Set, Butler’s interchangeable, 206 . 86 .. 56 6 6 
new condition, £3. or nearest. Mahogany high 28  .. 483 .. 5&9 6 10 
tension box, 75 volts, ebonite top, switch, etc.— 30 .. 52 .. 66 8 lt 
Write Box “ H," BERTRAM DAY'S ADVER- 32 .. $60 .. 83 9 0 
TISING OFFICES, 9/10, Charing Cross, S.W.1. MB MEE T A 
LONG RANGE, 2-VALVE RECEIVER, capa- 38 .. 1110 .. 13 6 17 8 
aly reaction, EE in fab Is valva, 40 .. 16 2 .. 170 23 5 
‘phones, batteries, £3 103.—S ON, 233, Prices at 

d > per lb. Extra. Earth Clips, 
GPS odd. E pese 6d. each. 7/23 acetal Wire 7/|- pæ 100 ft. 


EX-DISPOSALS.—K with tacts, 

pat m contacté, 4. ose m choker EVERYTHING FOR WIRELESS IN] STOCK. 
IS. ., telepbone orm . ; 2,000 

w. resistances, 28. 3d. ; Mormers, 33. 6d Hg ies LESLIE DIXON & CO. 
microphones, 28. 6d. ; 2 mfd., condensers, 1s. 6d. ; E : » 

16 spring power switches, 5s. ; "rs cation 9, Colonial Ávenue, Minories, E.1. 
(microphone and phos ra an CO OMP NANT (near Aldgate Station. Telephone Avenue 4166.) 


and socket, 23., 
164, Drakefell Road, ie S.E. 


LOUD SPEAKERS, 200 ohms, complete" with with 
horn, limited number only, 16s. 6d. each. Approval 
against cash. Orders dealt with in strict rotation. 
—SIMPSON, 233, Gipsy Road, S.E.27. 


POST OFFICE Telephone Switchboard H 

Set, with breastplate microphone Transmitter 
aud Switch, Cords and Plug, SONT in cases, 
new, 138. 6d. each.— PHILIPSON, Longcroft, 
Wednesbury. 

1-VALVE RECEIVER, receives from 600 to 
18,000 Brown's tclephones, variable condenser, 
accumulator, valve, aerial; perfect condition, 
price f 14.—5, Hill Avenue, Bla l. 


EXCHANGE, Billiard Table, S X 4" x a X 10", 
with accessories for valve receiving set.—W 
HOWE, 88, Clarence Road, Clapton. 


TRIPLE VALVE AMPLIFIER, in case, battery 
Box, condenser, etc.; less valves, perfect, 708.— 
Bolton House, Southowram, Halifax. 


Ship Design. 

Boiler Making. 
Aeroplane Design. 
Aero Engines. 
Structural Engineering. 
Civil Engineering. 
Municipal Engineering. 


Tell us which subject mentioned below interests you, we will then 
im mediately post you on a very interesting FREE BOOK pointing 
out your chancee of success and explaining how we can give you 
just that knowledge to qualify you for a BETTER JOB. We also 
help to place you in à good position with high wages. WE 
T EACH BY POST in your m" fime and in your own home. 
The Directors of the Institute highly recommend each of these Postal 
Courses, not only to tbe OLDER MEN, but also to APPRENTICES, 
and to Parents Siti leaving *chool. 


Wireless Telegraphy. Machine Tools. 
Electrical Engineering. Electric Welding. 
Electrical installations. Mathematics. 
Electrical Control Gear. Commercial Engineering. 
Alternating Current. Motor Engineering. 
Lighting (Electric, Gas, etc.) Electric Motor Car Ignition. 
Surveying and Levelling. best ee d Lighting 
Reinforced Concrete. Power House Operation. Boiler Inspecting. 
Building Construction. Mechanical Engineering. Engineers’ Quantities and 
Sanitary Science. Internal! Combustion Engines. Estimating. 
Plumbing. Draughtsmanship. Marine Engineering 
Workshep Practice. Naval Architecture. 


Heating and Ventilating. 


EXAMINATIONS :—We specialise in the following Exams, :—A.M.I.E.Mech.E. ; A.M.1.E.E: ; A.M.Inst.C.E.; A.M.1.A.E,. 
Board of Trade Marine and Class, rst Class, Extra 1st Class ; City and Guilds Examinations in Teleg: aphy, Telephony, etc’ 


Write for this Book to-day. It may mean the turning point of your career. Do not forget to 


32, 


mention the subject whieh interests you. 


THE TECHNOLOGICAL INSTITUTE OF GREAT BRITAIN, LTD. 


Thanet House, 231 and 232, Strand, London, W.C. 2. 
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| AUCKLAND PRODUCTS ga prg S 


can now be obtained all over the 
KLAND PRODUCTS zz, eut 
reason of their superiority. 


mounting 
as illustrated. 


Price 6/9 FILAMENT RESISTANCES 


Resistance wound on Erinoid Kee 


knob fitted with brass bush and 


. Fine Adjustment. 
EBONITE KNOB, ad: wir bras bai uod write for EO EE O 
pointer, also 6” dd hese with knob 
. ° as illustration 
her ' sich Mca ais Post Catalogue, Post Free 3d. 3d. 
ie e. OMEN =h » 
Leaks only (with clips) ... 2/6 — — || Manufacturers of " ‘Manufacturers of all 


OBAMA VROM - - RATER WIRELESS SUPPLY COMPANY, ¢ BLENHEIM TERRACE, LEEDS 


OFFICES & SHOWROOMS : 


| poi sracer. G, Z, Auckland & Son = st. Joan st. 


"Phone: MN 1405 LONDON : 
CB (n | mwrursaERSELISSENSERUAS) LI LLL 


SWITCH ARMS S.D.V. RECEIVER 


A Complete Receiving Set provided with Variable 
Condenser, Filament Resistance, Inductance Coils, etc. 
Price £4 158. with Valve. 


R.D.V. RECEIVER 


d: Complete T wo-valve Receiving Set, fitted as above. 
Price £7 158. with Valves. 


- Valve Amplifier (low frequency). Complete with 
valves, £4 15s. 

Variable Condensers ‘0006 M.F. for panel, 15/6. 

Condenser Plates, 33” i pair, Washers, 7d. & 1/-doz 

Ebonite Knobs, 8d. ea 

Screwed Brass Rod, T Whitworth, 8d. ft., Aerial 
Insulators, Ebonite, 4d., Porcelain, 8d. 

Valve Holders, 1/6 & 2/3. 

H.T. Batteries, 15 volt., 2/6 each, 44 volt., 

Filament Resistance, for panel, wt dnas. 3/-. 

Ebonite Plug (wall plug pattern), 1 

Ebonite Sheet, 1/16" to 1” thick size cut), 5/6 per lb. 

Engraving panels, 1 $d. letter. 


We stock Brass, Tin and Copper Foil, Tube. 


Rod and Sheet Copper, Brass and Ebonite, Brass 
Nuts, Washers, Terminals, etc. 


| 
I re HAVE opum = 
| 
| 
aa 


FOUR Leaf Laminated Phosphor Bronze Switch Arm 
complete un washers, double coil phosphor bronze tension 
epring, nuts and bearing bush with fixing screws. Contact points 
are machined after: assembly ensuring smooth and accurate 
eontact oa 
The Best Switch Arm on the Market (as REDE 
Contact Studs to suit (with nut) zh per doz. 
Valve Holders on ebonite (Single) ... v E E 
ge ee e. (Double ... eee "T 
(Triple) 
Rotary Vane Vernier Condenser for Panel Mounting 
Basket Coils, specially wound for Marconi Concert 
Reception per pair 
iasscthaneuable H.F. Transformers for Marconi Tomcat 
r) Wavelength .. ais Vs 
'.Filament Rheostats for: Pand Mounting TM J- 
Postrace EXTRA. 


Actual Manufacturer— 


| M. FOSTER, 15, Western, Street, BRIGHTON 
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ORDEKS VALUE 20/- POST FREE 


J. BRIDGE and SONS 


300, LONDON RD., WESTCLIFF-ON-SEA 
London Agent, 21, Commercial Rd. EI. 


AN ENTIRELY NEW WORK. 


The ABC Telegraphic CODE 6th Edition 


FIVE-LETTER CODE. 


An up-to-date Work, containing Five-letter Artificial Code Words with at least a 
TWO.letter difference and a TERMINAL-INDEX of the words at the end of the Bock. 


Cost of Cabling brought to a Minimum :: Simple to Use. 


PRICE £3 3s. Od. net (U.K. and Colonies.) 
Pelibhors Inland Pareel Post 1/6 per copy. Continental Book Post 2|- per copy. 
u ers :— 


EDEN FISHER & CO., LTD., 6, 7 & 8, Clements Lane, E.C.4 
And 95, 96 and 97 Fenchurch Street, London, E.C. 5. 


CARDIFF SHEET, ROD AND TUBE stocked in 


ELECTRIC AL SUPPLIES qualities suitable for all Wireless work. 


KNOBS (Moulded), various patterns stocked. 
294, BUTE TERRACE, CARDIFF 
ALS CONDENSER SCALE BLANKS, 


CONDENSER COVERS, 


ETC., ETC. 


WIRELESS APPARATUS AND 
ACCESSORIES of all DESCRIPTIONS 


"IC MANEE dm oes s AMI. 
Townsend Wavemeters - -  175/- 
Grid Leaks and Condensers - 9/- 
Condensers, ‘002, ‘0004, ‘0005 3/- 
Grid Leaks and High Resis- 

tances (with clips) - - - 
Variable Condensers, '0011  - 
Variable Condensers, ‘0006 - 25/- 

Etc., Etc. 


Postage Extra. 


Enquiries Solicited 
WHOLESALE ONLY. 


AMERICAN HARD RUBBER CO. 


13a, FORE STREET, LONDON, E.C.2. 
Telegrams : ‘' Eboniseth, London." ‘Phone: Central 12754 


egis i " M T 9^ used by H.M. War Office, Electric Supply Companies 
Registered " NIPHAN Frade Mark. Railway Companies, Marconis Wireless Telegraph à 


WATER - TIGHT PLUGS SIMMONDS BROS., LTD:, 
AND CABLE COUPLINGS 4,6 & 8, Newton Street, HOLBORN, RN, W.C. 


Phones: 2600 Gerrard 


TO MEET HOME OFFICE REQUIREMENTS 1 2061 Central 


Telegrams: 


Patented in England. 
and Abroad 


S to 250 Amps. 
500 Volt Circuit. 


COUPLING CONNECIING CABLES 
MAROH 18, 1922 Please mention the Wireless World 


SULLIVAN INSTRUMENTS 


HIGH AND LOW FREQUENCY 
INTERVALVE AND TELEPHONE TRANSFORMERS 
GREAT REDUCTION IN PRICE 


These Transformers are 
guaranteed to be exactly 
similar as regards their 
electrical and magnetic 
constants and efficiency 
to Nos. 52, 53 and 54 
illustrated and described 
in my old catalogue at 
Three, Four and Two 
guineas respectively. 


As pointed out in my 
previous advertisement, 
the present marked re- 
duction is now made 
possible by the lower cost 
of fine wires, different 
method of mounting, 
and mass production, 
justified by the present 
demand. 


Dimensions 33°24" x44" high. 


The Audio Frequency Transformer illustrated and the Telephone Transformer 
are built exactly on the lines of a power Transformer where saturation and other 
effects are taken into account. The core is built up of the finest stalloy iron laminae 
and the coils of the Intervalve Transformer are wound with a large amount of the 
finest silk covered wire, the dimensions being so generous that the Transformer will 
not burn out with high anode voltages as is common with many of the smaller 
patterns now on the market. The Ratio is 5 to |. They are quite silent and 
perfect for speech reproduction, as they are free from distortion. 

The present reduced prices place them within the reach of all wireless experimenters, 


PRICE 
HIGH FREQUENCY INTERVALVE TRANSFORMER .. 24|- 
AUDIO FREQUENCY INTERVALVE TRANSFORMER 34/- 


(As illustrated) 


TELEPHONE TRANSFORMER .. ... _... . 2l/- 


Every experimenter should secure a copy of my new ndis W.3,. containing 

the latest and most up-to-date improvements in wireless apparatus for both 

Transmission and Reception, also excellent diagrams of circuits for Telephony, 
now ready, price 1/- post free. 


Book of twenty-one Valve diagrams 1/- post sree. 


“LIVERPOOL HOUSE” 
MIDDLESEX ST,LONDON, E.1 


hone: Avenue 4871! TELEGRAMS: “DEADBEAT, STOCK, LONDON” Phone: London Wall 3518 


E PE ELis by Sanders Phillips & Co., Ltd., Chryssell Road, London, S.W.9, for the 

Se Proprietors and Publishers, The W iteless Prost; Ltd., 12.13, Henrietta Street, London, 

pees y C.2; Sydney: N.S.W., 97, Clarence Street; 422.24, Little Collins Men 
Street ; New York, 326, Broadway. 
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